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#SNLD
I. SITE NAME, LOCATI ON AND DESCRI PTI ON

THE CHEM CAL SALES COWVPANY (CSC) SUPERFUND SI TE |'S LOCATED | N COMMVERCE
C TY, COLORADO AND I N THE NORTHERN PORTI ON OF DENVER, CCOLORADOG,

APPROXI MATELY FI VE M LES NORTHEAST OF DOWNTOAN DENVER.  THE SITE IS

DI VI DED | NTO THREE OPERABLE UNI TS.

QUL: TH' S CPERABLE UNIT (QU) | NCLUDES THE CSC PROPERTY AND ADDRESSES
SO L AND GROUNDWATER CONTAM NATI ON SOUTH OF SAND CREEK.  IT IS

APPROXI MATELY BOUNDED BY FOREST STREET TO THE WEST; 1-70 TO THE SQUTH;
MONACO PARKWAY TO THE EAST; AND SAND CREEK TO THE NORTH AS SHOM | N
FIGURE 1. TH S QU 1S ALSO REFERRED TO IN TH S ROD AS THE LEYDEN STREET
LOCATI ON ANDY OR LEYDEN STREET SI TE.

QU2: THI'S OU ADDRESSES GROUNDWATER CONTAM NATI ON GENERALLY DOANGRADI ENT
OF QU1. IT IS APPROXI MATELY BOUNDED BY QUEBEC STREET TO THE EAST; HOLLY
STREET TO THE WEST; SAND CREEK TO THE SQUTH, AND EAST 86TH AVENUE TO THE
NORTH (SEE FI GURE 1). THE BOUNDARI ES FOR QU1 AND QU2 ARE DEFI NED BY THE
APPROXI MATE EXTENT OF GROUNDWATER CONTAM NATION (FIGURE 2). | F

CONTAM NANTS W THI N THE GROUNDWATER CONTI NUE TO M GRATE, THE BOUNDARI ES
OF CSC QUL AND QU2 WLL CORRESPONDI NGLY EXPAND.

QU3: TH'S QU COVERS THE SAME AREA AS OU2 BUT ADDRESSES RESI DENTI AL
EXPOSURE TO CONTAM NANTS THROUGH DOMVESTI C USE OF ALLUVI AL GROUNDWATER.

THE SUBJECT OF THS RECORD OF DECISION (ROD) IS CSC Qul. TH S QU

I NCLUDES THE CSC PROPERTY LOCATED AT 4661 MONACO PARKWAY | N DENVER,
COLORADO. THE TOPOGRAPHY W THI N QU1 SLOPES NORTHWARD TOMRD SAND CREEK.
ELEVATI ONS RANGE FROM 5, 200 FEET NEAR SAND CREEK TO 5, 265 FEET ABOVE
MEAN SEA LEVEL (AMBL) I N THE SOUTHEASTERN CORNER OF QUL. NATURAL
TOPOGRAPH C FEATURES HAVE BEEN EXTENSI VELY MODI FI ED BY CONSTRUCTI ON AND
EARTHWORK. A RELATI VELY ABRUPT CHANGE | N THE NATURAL TOPOGRAPHY OCCURS
AS A TERRACE IN THE VICINITY OF EAST 48TH AVENUE, WHERE THERE IS AS MJCH
AS A 50 FOOT CHANGE I N ELEVATION TO THE NORTH. THI S SLOPE ROUGHLY
PARALLELS EAST 48TH AVENUE FROM LEYDEN STREET, AND THEN PARALLELS THE
CHI CAGD, ROCK | SLAND AND PACI FI C RAI LROAD (FI GURE 3). THE NORTHERN
PORTION CF QU1 LIES WTHI N THE SAND CREEK FLOODPLAIN.  SAND CREEK, WH CH
FORMS THE NORTHERN BOUNDARY OF QU1, IS THE PRI MARY DI SCHARCE PO NT FOR
DRAI NAGE DI TCHES I N QUL. APPROXI MATELY THREE M LES DOMNSTREAM
(NORTHVEST OF QU1), SAND CREEK ENTERS THE SOUTH PLATTE RI VER

TWDO DRAI NAGE DI TCHES WERE | DENTI FI ED | N THE SOUTHERN PORTI ON CF QU1.

THE DRAI NAGE DI TCH NEAR THE CSC SI TE (LOCATED ON THE NORTHERN PORTI ON OF
CSC PROPERTY) DRAINS THE CSC PROPERTY NORTH OF THE CSC WAREHOUSE AND
TANK FARM  THE OTHER DI TCH ORI G NATES AT A CULVERT BENEATH THE CH CAGO
ROCK | SLAND AND PACI FI C RAI LROAD AND TERM NATES AT A CULVERT AT THE

I NTERSECTI ON OF MONACO PARKWAY AND EAST 48TH AVENUE.

THE PROPERTY LOCATED ADJACENT TO THE WESTERN BOUNDARY OF THE CSC
PROPERTY IS OAWNED BY THE | NTERSTATE DI STRI BUTI ON CENTER ASSCCI ATES
(1DCA), LTD. THE TRAMVELL CROW COVWPANY ACTS AS AN AGENT FOR I DCA.  THE
FIGURES OF TH S ROD TEXT REFER TO THE BU LDl NG CONSTRUCTED ON THE | DCA
PROPERTY AS THE "TRAMVELL CROW BUILDING PR OR TO THE PREPARATI ON AND
CONSTRUCTI ON OF THI S BUI LDI NG AT 4650 LEYDEN ST., A DRAI NAGE SWALE

EXI STED WH CH PROVI DED SURFACE DRAI NAGE FROM THE CSC PRCPERTY. TH'S
DRAI NAGE SWALE EXTENDED FROM JUST SQUTH CF THE CSC TANK FARM ACROSS WHAT
I'S NOW THE | DCA PROPERTY.



GROUNDWATER W THI N CSC QU1 FLONS NORTHWARD | NTO CSC Q2. GROUNDWATER | N
THE CSC QU2 AREA | S THE PRI NCI PAL SOQURCE OF DQOVESTI C DRI NKI NG WATER FOR
THE SQUTH ADAVS COUNTY WATER AND SANI TATI ON DI STRI CT (SACWSD).  SACWSD
SUPPLI ES WATER TO APPROXI MATELY 30, 000 CUSTOVERS. THE MAJORITY OF THE
SACWED MUNI CI PAL WATER SUPPLY | S DERI VED FROM THE ALLUVI AL AQUIFER A
TOTAL OF SI X ALLUVI AL AQUI FER PRCDUCTI ON VELLS ARE CURRENTLY I N USE
WTH N Q2.

THE LAND USE WTHIN QUL IS LARCGELY | NDUSTRI AL.  SI X RESI DENCES ARE
LOCATED I N THE NORTHERN PORTI ON OF QU1. ONE RESI DENCE |'S LOCATED ON
EAST 50TH AVENUE AND THE OTHERS ARE LOCATED ON EAST 52ND AVENUE. ALL OF
THE RESI DENCES W THI N QUL ARE CONNECTED TO THE SACWSD SYSTEM

RAI LROAD SPURS LOCATED TO THE NORTH AND SQUTH OF THE CSC WAREHCQUSE
SERVI CE THE CSC. CHEM CALS ARE TRANSPORTED I N BULK TO THE CSC FACI LI TY
BY TRAIN AND ARE UNLOADED ALONG THESE RAI LROAD SPURS.

MOST OF THE QU1 POPULATI ON CONSI STS OF WORKERS WHO COVMUTE FROM QUTSI DE
QUl TO JOBS IN THE OFFI CE AND WAREHOUSE BUI LDI NGS.  OTHER THAN THE FEW
RESI DENCES | N THE NORTHERN PORTI ON CF QU1, THE PREDOM NANT LAND USE
CONSI STS OF COMMERCI AL CFFI CES AND WAREHOUSES, W TH A GRAVEL M NI NG
OPERATI ON ALONG SAND CREEK | N THE NORTHERNMOST PORTI ON CF QUL.

PAST AND PRESENT SURFACE AND SUBSURFACE STORAGE UNI TS AND OTHER
STRUCTURES ON THE CSC QU 1 PROPERTY | NCLUDE SEVERAL UNDERGROUND AND
ABOVE GROUND CHEM CAL STCORACGE TANKS AND DRUMS. THE SI ZE OF THESE TANKS
RANCGES FROM 5, 000 TO 15, 000 GALLONS, AND THEY CONTAI N A VAR ETY COF
ORGANI C CHEM CALS AND ACI DS. SEVERAL UNDERGROUND TANKS HAVE BEEN
REMOVED FROM THE CSC PROPERTY. THE CSC STORAGE TANKS ARE LOCATED ALONG
THE WESTERN BOUNDARY OF THE CSC PROPERTY (Fl GURE 4).

#SHEA
I'l. SITE H STORY AND ENFORCEMENT ACTI VI TI ES

I NI TI AL | NVESTI GATI ONS

I'N 1981, THE ENVI RONVENTAL PROTECTI ON AGENCY ( EPA) CONDUCTED A RANDCOM
NATI ONAL SURVEY OF DRI NKI NG WATER SYSTEMS.  DURI NG THI' S SURVEY, SEVERAL
ORGANI C CHEM CALS WERE DETECTED | N SACWSD ALLUVI AL MUNI CI PAL WATER
SUPPLY WELLS. ADDI TI ONAL SAMPLI NG I N 1982 AND 1985 CONFI RVED THESE
RESULTS. AS A RESULT OF THESE FI NDI NGS, EPA BEGAN A RI/FS FOR AN AREA
NAVED THE " OFF- POST ROCKY MOUNTAI N ARSENAL (RMA) QUL" ( OFF- POST RVA
QULl). TH S AREA EXTENDED FROM SAND CREEK TO THE SOUTH, EAST 80TH AVENUE
TO THE NORTH, THE SOUTH PLATTE RI VER TO THE WEST; AND THE WESTERN BCRDER
OF THE RVA TO THE EAST. THE RI/FS WAS COWLETED | N DECEMBER 1986. THE
R RESULTS CONSI STENTLY | NDI CATED W DESPREAD CONTAM NATI ON BY

CHLORI NATED VOLATI LE ORGANI C COVPOUNDS | N GROUNDWATER ALONG THE EASTERN
PORTI ON OF THE STUDY AREA. THE SELECTED ALTERNATI VE WAS A PERVANENT
WATER TREATMENT SYSTEM FOR SACWED WATER. A RECORD OF DECI SI ON WAS
SIGNED I N JUNE 1987 WH CH | MPLEMENTED THE CONSTRUCTI ON OF THE KLEI N
TREATMENT PLANT, WHI CH BEGAN CPERATI NG | N OCTOBER 1989. I N ADDI TI QN
APPROXI MATELY 400 RESI DENTS WTH N THE CSC QU2 SI TE WERE CONNECTED TO SACWED.

THE ADJACENT RMA WAS SUSPECTED AS ONE OF THE SOURCES OF GROUNDWATER
CONTAM NANTS I N THE FORMVER OFF- POST STUDY AREA BECAUSE OF THE H STORY COF
WASTE DI SPCSAL ON THAT SITE. FURTHER | NVESTI GATI ON BY EPA | NDI CATED
THAT ADDI TI ONAL SOURCE AREAS WERE POTENTI ALLY CONTRI BUTI NG TO

CONTAM NATI ON DETECTED W THI N THE STUDY AREA.

IN APRIL 1986, THE EPA FI ELD | NVESTI GATI ON TEAM (FI T) CONDUCTED A SO L
GAS SURVEY OF A 65- ACRE AREA NEAR EAST 48TH AVENUE. ELEVATED
TRl CHLORCETHENE ( TCE) VALUES WERE DI SCOVERED ON THE NORTH SI DE OF THE



RAIL SPUR I N THE NORTHERN PORTI ON COF THE CSC PROPERTY. | N AUGUST 1986,
EPA'S FIT | NSTALLED MONI TORI NG WELLS I N THE AREA WHERE ELEVATED SO L GAS
TCE VALUES WERE OBSERVED. THESE WELLS WERE SAVPLED BY THE FIT I N LATE
AUGUST AND EARLY SEPTEMBER 1986. A FULL DESCRI PTI ON OF THESE FI ELD

I NVESTI GATI ON ACTI VI TI ES AND A SUMVARY OF THE DATA OBTAI NED THROUGH
THESE EFFORTS ARE PROVI DED I N THE FOLLOW NG REPORTS:

* SOUTH ADAMS SO L GAS SURVEY (E&E

1986A)
* | -270 AND QUEBEC STREET (E&E 1986B)
* E. 48TH AVE. AND LEYDEN STREET (E&E
19860)

* E. 50TH AVE. AND | VY STREET (E&E 1986D)
* E. 56TH AVE. AND MAGNOLI A (E&E 1987).

THE RESULTS OF THESE STUDI ES | NDI CATED THE RELEASE OF HAZARDQUS
SUBSTANCES | NTO GROUNDWATER FROM THE CSC PRCPERTY. AS A RESULT CF THI S
FI NDI NG AND SUBSEQUENT SCORI NG OF THE SI TE BASED ON THE HAZARD RANKI NG
SYSTEM (HRS), EPA PROPCSED THE CSC SI TE FOR THE NATI ONAL PRI ORI TI ES LI ST
(NPL) I'N JUNE 1988. TH'S LI STING WAS FI NALI ZED | N AUGUST 1990.

EPA | SSUED THE CSC A SPECI AL NOTI CE LETTER | N AUGUST 1988, REQUESTI NG
THAT CSC CONDUCT A RI/FS FOR THE CSC SITE. CSC NOTI FI ED EPA THAT THE
COVPANY WOULD NOT UNDERTAKE THE RI/FS FOR THE ENTIRE CSC SITE. |IN JUNE
1989, EPA SUBDI VI DED THE GROUNDWATER RI/FS ACTI VI TI ES | NTO TWD SEPARATE
QUS FOR THE CSC SI TE (OQUL AND OU2) AND REQUESTED THAT CSC CONDUCT A
RI/FS FOR OUL. | N AUGUST 1989, CSC SUBM TTED A GOOD FAI TH OFFER TO EPA
TO CONDUCT THE RI/FS FOR QUL. | N SEPTEMBER 1989, EPA AND CSC ENTERED

| NTO AN ADM NI STRATI VE ORDER (A0 ON CONSENT ( DOCKET NO.

CERCLA-VI 1 1-90-03) REQUIRING CSC TO CONDUCT A RI/FS FOR CSC QUL.

AS A RESULT OF SI TE CHARACTERI ZATI ON ACTI VI TI ES CONDUCTED DURI NG THE QU1
R/ FS, HAZARDOUS SUBSTANCES | N THE FORM OF CHLORI NATED VOLATI LE ORGANI C
COVPOUNDS WERE DETECTED IN SO LS WTHI N THE | DCA PRCPERTY BOUNDARI ES AT
4650 LEYDEN STREET (NOTED AS "TRAMMELL CRON ON FIGURES). AS A RESULT
OF TH'S FINDI NG, EPA | SSUED GENERAL NOTI CE TO I DCA I N OCCTCBER 1990

NOTI FYI NG | DCA THAT | T WAS CONSI DERED A POTENTI ALLY RESPONSI BLE PARTY
(PRP) FOR THE CSC SUPERFUND SI TE.

CHEM CAL SALES COWVPANY CPERATI ONS

IN 1962, A WAREHOUSE WAS CONSTRUCTED AT 4661 MONACO PARKWAY.  BETWEEN
1962 AND 1976, THE WAREHOUSE WAS OCCUPI ED BY SAVMSONI TE, AND THEN BY
GATES RUBBER COWMPANY. THESE COVPANI ES REPORTEDLY USED THE FACI LI TY
SOLELY AS A PRCDUCT WAREHOUSE. CSC PURCHASED AND OCCUPI ED THE FACI LI TY
IN OCTCBER 1976. ALL EXI STI NG SURFACE AND UNDERGROUND STCRACGE TANKS,

Pl PELI NES, AND APPURTENANCES WERE | NSTALLED BETWEEN OCTOBER 1976 AND
FEBRUARY 1977.

THERE HAVE BEEN THREE REPORTED CHEM CAL RELEASES OF HAZARDQUS SUBSTANCES
INTO THE SO L AND GROUNDWATER AT THE SI TE FROM THE CSC FACILITY. THE

FI RST OCCURRED ON AUGUST 21, 1985, WHEN APPROXI MATELY 200 GALLONS CF
METHYLENE CHLORI DE WERE RELEASED AS A RESULT OF A SPI GOT BREAKI NG CFF
DURI NG CHEM CAL TRANSFER ( COLORADO DEPARTMENT OF HEALTH, 1986A). THE
SECOND RELEASE OCCURRED ON MARCH 28, 1986, WHEN CONTAM NATED RAI NWATER
IN THE TRANSFER Pl PE GALLERY WAS DI SCHARGED | NTO A NEARBY DRAI NAGE DI TCH
( COLORADO DEPARTMENT OF HEALTH 1986B). SAMPLI NG CONDUCTED BY THE
COLORADO DEPARTMENT OF HEALTH | NDI CATED THAT METHYLENE CHLORI DE,
CHLOROFORM  AND 1, 1, 1- TRI CHLORCETHANE (1, 1, 1- TCA) WERE PRESENT I N THE

DI SCHARGE. THE TH RD RELEASE WAS A METHANCL SPI LL WHI CH OCCURRED ON MAY
9, 1990, WHEN APPROXI MATELY 3, 700 GALLONS OF METHANCL WERE SPI LLED ON
THE GROUND SURFACE | N THE AREA OF THE CSC TANK FARM ( FOSTER, 1990).



REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY

AS STATED PREVI QUSLY, ON SEPTEMBER 29, 1989, AN AO ON CONSENT WAS | SSUED
TO THE CSC REQUI R NG THE COMPANY TO CONDUCT A RI/FS TO CHARACTERI ZE THE
NATURE AND EXTENT OF CONTAM NATI ON AND | DENTI FY AND EVALUATE

ALTERNATI VES TO ADDRESS THE | DENTI FI ED CONTAM NATI ON.  THE REMEDI AL

I NVESTI GATI ON | NCLUDED GEOPHYSI CAL SURVEYS, DRI LLI NG AND SAMPLI NG 45

SO L BORINGS, | NSTALLI NG AND SAVPLI NG 22 GRCUNDWATER MONI TORI NG VELLS,
AND COLLECTI NG SI X SURFACE WATER SAMPLES.

THE R/ FS REPORT, COWPLETED | N FEBRUARY 1991, | NDi CATES THAT HAZARDOUS
SUBSTANCES ARE PRESENT | N SO LS AND GROUNDVWATER | N PORTIONS OF QUL. THE
CONTAM NATED AQUI FER OF CONCERN |'S A SHALLOW UNCONSOLI DATED AQUI FER

WA CH |'S NOT PRESENTLY USED AS A DRI NKI NG WATER SOURCE WTHIN QUL. TH'S
ALLUVI AL AQU FER HOMEVER SUPPLI ES DRI NKI NG WATER FOR APPROXI MATELY

30, 000 PECPLE FURTHER DOANGRADI ENT | N THE CSC OU2 AREA. THE SOURCE
AREAS CONTRI BUTI NG TO THE OBSERVED GROUNDWATER CONTAM NATI ON HAVE BEEN

| DENTI FI ED AS CONTAM NATED SO LS W TH N THE PROPERTI ES OMNED BY CSC
(4661 MONACO PARKVAY) AND | DCA (4650 LEYDEN ST).

AS PART OF THE RI/FS, EPA PREPARED A BASELI NE RI SK ASSESSMENT (RA) I N
OCTOBER 1989 TO ESTI MATE POTENTI AL HEALTH AND ENVI RONMVENTAL RI SKS WHI CH
COULD RESULT | F NO ACTI ON WERE TAKEN I N CSC QUL. THE RA | NDI CATED THAT
EXPOSURE TO GROUNDWATER AND SO L CONTAM NANTS AT THE CSC QUL SI TE COULD
RESULT I'N SI GNI FI CANT UNACCEPTABLE RI SKS TO PUBLI C HEALTH. DETAILS CF
THE RA ARE SUWKARI ZED IN SECTION VI OF TH' S ROD.

#HC
111, H GHI GATS OF COVWUNI TY | NVOLVEMENT

COMWUNI TY | NTEREST I N THE GROUNDWATER CONTAM NATI ON | N SQUTH ADANMS
COUNTY WAS VERY | NTENSE I N 1985 AND EARLY 1986 WHEN THE PROBLEM FI RST
BECAME PUBLIC. THE I NI TI AL BLAME WAS PLACED ON THE ROCKY MOUNTAI N
ARSENAL, WH CH WAS ADJACENT TO THE CONTAM NATED PUBLI C WATER SUPPLY AREA
AND ALREADY RECEI VI NG SI GNI FI CANT MEDI A ATTENTION.  LOCAL C TI ZENS
FORVED A VERY VOCAL GROUP Cl TI ZENS AGAI NST CONTAM NATION (CAC), WH CH
HELD A NUMBER OF WELL ATTENDED PUBLI C MEETI NGS ( OVER 600 PECPLE ATTENDED
THE MARCH 6, 1986 MEETING. CAC KEPT THE I SSUE IN THE PRESS AND I N THE
ATTENTI ON OF LOCAL, STATE, AND FEDERAL PQOLI TICI ANS. EPA AND THE ARW
RESPONDED TO NUMERQUS PUBLI C AND MEDI A | NQUI RIES, | SSUED PRESS RELEASES
FOR NEW DEVELOPMENTS, AND ATTENDED THE PUBLI C MEETI NGS.  COMMUNI TY
RELATI ONS ACTI VI TI ES WVERE COCRDI NATED AMONG THE EPA, THE ARMY, AND THE
SQUTH ADAVS COUNTY WATER AND SANI TATI ON DI STRI CT (SACWED). THE STATE
CONDUCTED A SEPARATE PROGRAM

PUBLI C | NTEREST SUBSI DED I N M D-1986 AFTER A TEMPORARY WATER TREATMENT
SYSTEM FUNDED BY THE ARWY AND THE EPA CAME | NTO CPERATI ON AT SACWSD AND
WAS MADE AVAI LABLE TO THE AFFECTED RESI DENCES. |IN THE FALL OF 1986, EPA
NAMED THE CHEM CAL SALES SITE AS A SOURCE OF GROUNDWATER CONTAM NATI ON.
EPA HAS SI NCE | SSUED A NUMBER OF FACT SHEETS DI SCUSSI NG THE PROGRESS CF
THE | NVESTI GATI ON AND ACTIVITIES AT THE SITE. THE CHEM CAL SALES SI TE
WAS ALSO | NCLUDED I N JO NT COVMUNI TY RELATI ONS ACTI VI TI ES W TH SEVERAL
OTHER SOUTH ADAMS COUNTY SUPERFUND S| TES.

THE PROPOSED PLAN FOR QU2 WAS | SSUED TO THE PUBLI C CONCURRENTLY W TH
PROPOSED PLANS FOR QUL AND QU3 ON FEBRUARY 25, 1991. THE PROPCSED PLAN
AND RI/FS REPORTS WERE MADE AVAI LABLE TO THE PUBLIC I N THE

ADM NI STRATI VE RECORD MAI NTAI NED AT THE EPA REG ON VI I | SUPERFUND
RECORDS CENTER | N DENVER, COLCRADO. A NOTI CE OF AVAI LABILITY FOR THESE
DOCUMENTS WAS PUBLI SHED | N THE DENVER POST AND ROCKY MOUNTAI N NEWS ON
FEBRUARY 28, 1991; I N THE COMMERCE CI TY BEACON FEBRUARY 27, 1991; AND IN
THE COMMVERCE C TY EXPRESS ON MARCH 5, 1991. THE PUBLI C COMMENT PERI CD



WAS CPEN FROM FEBRUARY 28 TO APRIL 1, 1991. THE PUBLI C MEETI NG WAS HELD
MARCH 14, 1991 AT THE COMMERCE CI TY RECREATI ON CENTER A TRANSCRI PT CF
THE PUBLI C MEETING |I'S I NCLUDED I N THE ADM NI STRATI VE RECORD. AT TH' S
MEETI NG EPA REPRESENTATI VES ANSWERED QUESTI ONS ABOUT THE SI TE AND

DI SCUSSED THE REMEDI AL ALTERNATI VES UNDER CONSI DERATI ON. RESPONSES TO
COWENTS RECEI VED DURI NG THE PUBLI C COMMENT PERI CD ON THE PROPCSED PLAN
ARE PRESENTED | N THE RESPONSI VENESS SUMVARY SECTION OF THI S RCD.

#SCOP
I'V. SCOPE AND ROLE OF OPERABLE UNIT WTH N SI TE STRATEGY

THE CSC SUPERFUND SI TE HAS BEEN DI VI DED | NTO THREE QUS. QU1 ADDRESSES
THE SOURCE AREA LOCATED IN THE VI NI TY OF THE CSC PRCPERTY AND
GROUNDWATER CONTAM NATI ON SQUTH OF SAND CREEK. OU2 ADDRESSES THE
GROUNDWATER PLUME EVANATI NG FROM QU1 AND OTHER GROUNDWATER CONTAM NATI ON
LOCATED NORTH OF SAND CREEK. QU3 ADDRESSES RESI DENTI AL EXPOSURE TO
CONTAM NATED ALLUVI AL GROUNDWATER THROUGH USE OF DOMESTI C PRI VATE WELLS
AND DOVESTI C WATER SUPPLI ED BY THE SACWED.

THE REMEDY SELECTED IN THS ROD IS FOR QU1. TH S REMEDY ADDRESSES THE
CONTAM NATED SO L ON THE CSC AND | DCA PROPERTY AND CONTAM NATED
GROUNDWATER SOUTH OF SAND CREEK EMANATI NG FROM THESE PRCPERTIES. THE
GROUNDWATER POSES AN UNACCEPTABLE RI SK TO HUVAN HEALTH AND THE

ENVI RONMVENT DUE TO | NGESTI ON, AND | NHALATI ON DURI NG SHONERI NG, COF
CONTAM NANTS | N GROUNDWATER ABOVE EXI STI NG R PROPCSED MAXI MUM

CONTAM NANT LEVELS (MCLS) AS ESTABLI SHED BY THE SAFE DRI NKI NG WATER ACT
OR EXCEEDI NG THE (10-6) RISK LEVEL. DUE TO H GH CONCENTRATI ONS COF PCE,
AND OTHER SOLVENTS, THERE IS A STRONG PGSSI Bl LI TY THAT POOLS AND POCKETS
OF LI QUID PCE OR OTHER SCLVENTS ARE PRESENT AT THE SITE. THESE

CONTAM NANTS IN THEIR LI QU D FORM ARE CALLED DENSE NON- AQUEQUS PHASE

LI QU DS (DNAPLS). | F DETECTED, THEY WLL PRESENT A SOURCE OF
GROUNDWATER CONTAM NATI ON AND THUS A " PRI NCl PAL THREAT" TO PUBLI C HEALTH
AND THE ENVI RONMENT.

CONTAM NATED GROUNDWATER IN CSC QU1 M GRATES NORTHWARD | NTO Q2. A
REDUCTI ON | N THE MASS OF CONTAM NANTS WTH N QU1 WLL RESULT IN A
SUBSEQUENT REDUCTI ON | N CONCENTRATI ON OF CONTAM NANTS | N GROUNDWATER
WTH N THE QU2 AREA

I'N ADDI TI ON, SURFI G AL SO LS POSE AN UNACCEPTABLE RI SK THROUGH | NGESTI ON
AND | NHALATI ON OF CONTAM NANTS ASSCCI ATED W TH CONTAM NATED SO LS.

#SC
V. SI TE CHARACTERI STI CS

SI TE GEOLOGY AND HYDROLOGY

THE NORTHERN PORTI ON OF QU1 (NORTH OF EAST 48TH AVENUE) LIES WTH N THE
SAND CREEK FLOCD PLAIN, WHICH | S PART OF THE SQUTH PLATTE Rl VER SYSTEM
THE TOPOGRAPHY, DI STRI BUTI ON OF SURFI CI AL DEPCSI TS, AND THE MATERI ALS
ENCOUNTERED DURI NG DRI LLI NG SUGGEST THAT THE SOUTHERN PORTI ON OF QU1
(SQUTH OF 48TH AVENUE) | S A TERRACE COWPRI SED OF SLOCUM ALLUVI UM BENEATH
ECLI AN SAND, SILT AND CLAY. THE TERRACE WAS MOST LI KELY FORMED BY
RENEWED DOMNCUTTI NG OF THE SAND CREEK TRI BUTARY OF THE SOUTH PLATTE R VER

THE ALLUM AL AQUI FER BELOW QUL IS GENERALLY COVPCSED CF FI NE TO CCOARSE,
POORLY SCRTED SANDS AND OCCASI ONAL GRAVELS CONTAI NI NG SILT AND CLAY.
NORTH OF EAST 48TH AVENUE, THE AQUI FER APPEARS TO BE COWVPOSED OF COARSER
GRAI NED SAND AND GRAVEL COWPARED TO THE AREA SOUTH COF EAST 48TH AVENUE.

THE ALLUVI AL AQUI FER |'S UNDERLAI N BY SHALE, SILTSTONE, AND SANDSTONE COF



THE DENVER FORMATI ON.  THE BEDROCK SURFACE OF THE DENVER FORVATI ON
REFLECTS THE ERCSI ONAL DEVELOPMENT OF THE SQUTH PLATTE RI VER VALLEY, AND
I' S CHARACTERI ZED BY | SOLATED BEDROCK H GHS AND PALECCHANNELS. IN
GENERAL, THE BEDROCK SURFACE EXH BI TS A REG ONAL NORTHWARD SLOPE, W TH
MAXI MUM ELEVATI ONS OCCURRI NG I N THE SQUTHERN PORTI ON OF QUL AND M NI MUM
ELEVATI ONS | N THE NORTHERN PORTI ON OF QUL (FI GURE 5). AS | LLUSTRATED I N
FI GURE 5, A PALEOCCHANNEL MAY BE PRESENT WTH N QU1, TRENDI NG

NORTH- NORTHWESTWARD TOWMARD SAND CREEK.

DEPTHS TO GROUNDWATER BENEATH QU1 GENERALLY DECREASE FROM SQUTH TO NORTH
TOMRD SAND CREEK. THE DECREASED DEPTH TO WATER TOMRD THE NORTH
CORRESPONDS TO AN | NCREASE | N SATURATED THI CKNESS. FI GURE 6 | LLUSTRATES
THE SATURATED THI CKNESS OF THE ALLUVI AL AQUI FER

THE WATER TABLE SHOM I N FI GURE 7 | NDI CATES THAT THE ALLUVI AL
GROUNDWATER FLOAS I N A NORTHERLY TO NORTHWESTERLY FLOW DI RECTI ON.

BECAUSE OF THE | NCREASE | N THE PRESENCE OF COARSER- GRAI NED SAND AND
GRAVEL FROM SQUTH TO NORTH, THE ALLUVI AL GROUNDWATER VELOCI TY | NCREASES
THREE- FOLD NORTH OF EAST 48TH AVENUE. SOUTH OF EAST 48TH AVENUE, THE
GROUNDWATER FLOW VELOCI TY | S ESTI MATED TO BE APPROXI MATELY 1 FEET/ DAY.
NORTH OF EAST 48TH AVENUE, THE GROUNDWATER FLOW VELOCI TY | S ESTI MATED TO
BE APPROXI MATELY 10 FEET/ DAY.

SAND CREEK DCES NOT ACT AS A BARRI ER TO NORTHWARD GROUNDWATER M GRATI ON.
TH S DETERM NATI ON |'S BASED ON THE (1) DETECTI ON OF CONTAM NANTS | N
GROUNDWATER NORTH OF SAND CREEK, (2) LACK OF DETECTI ON OF CONTAM NANTS
IN SAND CREEK (BASED ON DATA COLLECTED FOR THE SAND CREEK | NDUSTRI AL Rl
(1988)) AND (3) THE OOCURRENCE OF UNNATURAL PERENNI AL DI SCHARGES

ASSOCI ATED W TH THE AURCRA WASTEWATER TREATMENT PLANT LOCATED UPSTREAM
THE ARTI FI G AL FLOAS PROBABLY EXCEED SAND CREEK' S BASE FLOW DURI NG MOST
OF THE YEAR, AND THUS SOVE PORTI ON OF | TS FLOW | NFI LTRATES TO THE
UNDERLYI NG AQUI FER RESULTI NG | N DI LUTI ON OF THE CONTAM NANT PLUVE.

ADDI TI ONAL EFFORTS TO DETERM NE GROUNDWATER/ SURFACE WATER | NTERACTI ONS
IN TH S PORTI ON OF SAND CREEK HAVE | NCLUDED GAUG NG AND | NSTALLATI ON CF
Pl EZOVETER NESTS, BUT THE RESULTS CF THOSE STUDI ES WERE | NCONCLUSI VE.

NATURE AND EXTENT OF CONTAM NATI ON

THE R FOR CSC QUL | NCLUDED AN | NVESTI GATI ON OF THE GROUNDWATER, SA LS,
SURFACE WATER AND Al R MEDI A, BASED ON DATA COLLECTED DURI NG THESE

I NVESTI GATI ONS, THE SURFACE WATER MEDI UM WAS DETERM NED NOT TO BE COF
CONCERN W TH REGARD TO CONTAM NANT PATHWAYS AT THE SI TE.

THE R | NVESTI GATORY ACTI VI TI ES WERE DI VI DED | NTO THREE SEPARATE PHASES
(PHASES | - 111). DURING PHASE I, A SO L GAS SURVEY AND GECPHYSI CAL
SURVEY WERE CONDUCTED TO | DENTI FY POTENTI ALLY CONTAM NATED AREAS

REQUI RI NG FURTHER CHARACTERI ZATI ON. SO L BORI NGS AND MONI TORI NG WELLS
WERE | NSTALLED DURI NG PHASE || TO DETERM NE THE AREAL EXTENT OF SO L AND
GROUNDWATER CONTAM NATI ON. ADDI TI ONAL SO L BORI NGS AND MONI TORI NG VELLS
WERE | NSTALLED IN PHASE I11. AMBI ENT Al R DATA WERE ALSO COLLECTED

DURI NG TH S PHASE.

SO L CONTAM NATI ON

FORTY-FI VE (45) SO L BORI NGS WERE | NSTALLED DURING THE R TO

CHARACTERI ZE THE NATURE AND EXTENT OF SO L CONTAM NATION. SO L
HEADSPACE MEASUREMENTS WERE TAKEN FCR SO LS AT 5- FOOT DEPTH | NTERVALS.
MEASUREMENTS WERE BASED ON READI NGS COF SO L HEADSPACE MADE W TH A FI ELD
GAS CHROVATOGRAPH (GC). GAS CHROVATOGRAPH READI NGS OF THE SO L
HEADSPACE WERE | NI TI ALLY CONDUCTED AS A PRELI M NARY SCREEN TO DETERM NE
THE PRESENCE OR ABSENCE OF CONTAM NANTS IN THE SO L. DURI NG PHASE |1



SO L SAMPLI NG APPROXI MATELY 30 PERCENT OF SO L SAMPLES DI SPLAYI NG SO L
GAS DETECTI ONS WERE SUBM TTED FOR LABORATCORY ANALYSIS. DUE TO

ANALYTI CAL DI SCREPANCI ES AND DI FFI CULTI ES ASSCOCI ATED W TH BOTH SO L

FI ELD GC HEADSPACE ANALYSI S AND LABCRATCRY ANALYSI S OF SO L, ALL SAMPLES
REG STERI NG SO L HEADSPACE DETECTI ONS WERE SUBM TTED FOR LABCRATCRY
ANALYSI S DURI NG THE PHASE I | NVESTI GATI ON.

R | NVESTI GATI ONS | NDI CATED THE PRESENCE OF HAZARDOUS SUBSTANCES I N THE
SOL MEDIA IN THE VICNTY AND WTH N THE PRCPERTI ES OANED BY CSC AND

I DCA. THE AREAL EXTENT OF SO L CONTAM NATI ON BASED ON SO L HEADSPACE GC
MEASUREMENTS | S PRESENTED I N FI GURE 8. THE VERTI CAL EXTENT OF THE SO L
CONTAM NATI ON BASED ON MEASUREMENTS |'S PRESENTED I N FI GURE 9.

CONTAM NATI ON | S PRESENT I N THE SO LS AND CAPI LLARY FRI NGE AREAS. (THE
CAPI LLARY FRI NGE | S LOCATED BETWEEN THE WATER TABLE AND VADCSE ZONE) .

SO L CONTAM NATI ON | NDI CATED BY THE LABCRATCRY ANALYSES | S PRESENTED I N
FI GURE 10. THE CONTAM NATED AREAS QUTLI NED | N THESE FI GURES REPRESENT
THE SO L ZONES CONTRI BUTI NG TO GROUNDWATER CONTAM NATI ON. DI SCREPANCI ES
BETWEEN SO L AND SO L HEADSPACE DATA CAN BE ATTRIBUTED TO (1) LACK OF
ADEQUATE LABORATORY CONFI RVATI ON BY LABORATORY ANALYSI S OF SO L SAMPLES
DURI NG PHASE || SAMPLING (2) LOSS OF VOLATILES PRI OR TO LABORATCORY
ANALYSI S OF SO LS DURING PHASE || SAMPLING AND (3) DI FFICULTIES IN
COVPARI NG CONCENTRATI ONS OF CONTAM NANTS DETECTED IN THE SO L VAPOR AND
OF CONTAM NANTS BONDED TO THE SO L ( THROUGH A PROCESS REFERRED TO AS
ADSCRPTI ON) ; AND (4) LACK OF PRECI SI ON AND ACCURACY OF SO L HEADSPACE DATA.

EPA HAS DETERM NED THAT THE EXTENT OF SO L CONTAM NATI ON REQUI RI NG
REMEDI ATI ON SHOULD BE BASED ON THE FI ELD GC HEAD SPACE DATA AS DEPI CTED
IN FIGURE 8. FIELD GC HEAD SPACE DATA FOR CSC QU1 ARE MORE

COVPREHENSI VE THAN LABCRATCRY DATA COLLECTED FOR THE SITE. | N ADDI Tl ON,
THE POTENTI AL FOR LCSS OF VOLATILES PRI OR TO LABORATCRY ANALYSI S WAS

M N M ZED FOR THE GC HEAD SPACE ANALYSES SI NCE SAMPLES WERE ANALYZED

| MVEDI ATELY FOLLOW NG SAMPLI NG

CONTAM NANTS WERE DETECTED I N THE SURFI CI AL SO L, THROUGHQUT THE SO L
COLUWN, AND I N THE CAPI LLARY FRI NGE AREA. TH S CONTAM NATION | S THE
PRI NCI PAL SCURCE OF ALLUVI AL GCROUNDWATER CONTAM NATI ON W THI N QU1.
POTENTI AL SOURCES OF THE OBSERVED SO L CONTAM NATI ON | NCLUDE: (1)

ORGANI C SOLVENTS STORED AT CSC TANK FARM (2) SURFACE DRAI NAGE FROM THE
CSC PROPERTY; (3) LEAKS AND SPI LLS FROM RAI L CARS DURI NG UNLOADI NG
OPERATI ONS; AND, (4) RELEASES DURI NG CSC COPERATI ONS. THE FOLLOW NG
CHEM CALS OF CONCERN (COCS) WERE DETECTED I N THE SO L:

TETRACHLOROETHYLENE ( PCE),

TRl CHLORCETHYLENE ( TCE),

1, 1- DI CHLORCETHYLENE ( DCE),

O S 1, 2- Dl CHLORCETHYLENE (Ol S- 1, 2- DCE) ,
1,1, 1- TRI CHLORCETHANE ( TCA),

1, 1- DI CHLORCETHANE (DCA), AND
METHYLENE CHLOR! DE.

A DESCRI PTI ON OF EACH OF THE FOUR SQURCE AREAS | S PROVI DED BELOW
CSC TANK FARM

THE CSC TANK FARM | S LOCATED W THI N THE WESTERN BOUNDARY CF THE CSC
PROPERTY. CSC HAS STORED VAR QUS ACI DS AND ORGANI C SCLVENTS IN TH' S
AREA (SEE FI GURE 11 AND TABLE 1). THE TANK CONTENTS REPORTED | N TABLE 1
WERE CURRENT AS OF THE DATE OF THE FINAL Rl REPORT ( ENG NEERI NG SCl ENCE,
1991). HI GH CONCENTRATI ONS OF THE COCS HAVE BEEN DETECTED IN SO L AND
GROUNDWATER | MVEDI ATELY NORTHWEST OF THI'S AREA. HI GH SO L- GAS

DETECTI ONS OF THE COVPOUNDS PCE, TCE, AND 1,1, 1- TCA WERE ALSO OBSERVED
IN THE SQUTHERN PORTI ON OF THE CSC TANK FARM  PCE HAS BEEN AND | S
CURRENTLY BEI NG STORED ABOVEGROUND | N THE NORTHWESTERN PORTI ON OF THE



CSC SURFACE TANK FARM ( PRESENTLY STORED I N TANK T-17, FIGURE 11).
SURFACE DRAI NACE COF THE CSC PROPERTY

PRI OR TO SI TE PREPARATI ON FOR THE | DCA BU LDI NG (4661 LEYDEN ST.), A
DRAI NAGE SWALE EXTENDED FROM JUST SQUTH CF THE CSC TANK FARM ACROSS WHAT
I'S NOW THE | DCA PROPERTY (LEGAL MEMORANDUM ON THE DEFENSES TO LI ABI LI TY
OF IDCA, 1991). TH' S SWALE POTENTI ALLY PROVI DED A PATHWAY FOR RELEASES
OF HAZARDOUS SUBSTANCES ON THE CSC PROPERTY. THE RAI LROAD SPUR, NORTH
OF THE TANK FARM NMNAY POTENTI ALLY HAVE CAUSED PONDI NG OF SURFACE

DRAI NAGE FROM THE CSC PROPERTY. SO L CONTAM NATI ON HAS BEEN DETECTED I N
CLOSE PROXIM TY TO THE SWALE AND SUSPECTED PONDI NG AREA.

RAI LRCAD SPUR

ANOTHER POTENTI AL PRI MARY SOURCE FCR THE | DENTI FI ED SO L AND GROUNDWATER
CONTAM NATI ON IS THE RAI LRCAD SPUR | MVEDI ATELY NORTH CF THE TANK FARM
CHEM CALS ARE DELI VERED TO CSC VI A THE RAIL SPUR, AND HAVE BEEN STORED
IN RAIL CARS PARKED ON THE SPUR LEAKS AND SPI LLS DURI NG UNLQADI NG
OPERATI ONS COULD HAVE CONTRI BUTED TO THE CONTAM NATI ON AT THAT LOCATI ON.
PCE, 1,1,1-TCA, AND OTHER CHEM CALS ARE TRANSFERRED DI RECTLY FROM RAI L
CARS | NTO THE SURFACE TANKS VI A FILL PI PES AND HOSES. SO L AND
GROUNDWATER CONTAM NATI ON HAS BEEN DETECTED IN THE VI NI TY OF THE

RAI LROAD SPUR NORTH OF THE CSC TANK FARM

RELEASES DURI NG CSC OPERATI ONS

SEVERAL DOCUMENTED RELEASES OF HAZARDOUS SUBSTANCES HAVE BEEN REPORTED
RESULTI NG FROM CSC OPERATI ONS.  ON AUGUST 21, 1985, APPROXI MATELY 200
GALLONS OF METHYLENE CHLORI DE WERE RELEASED. ON MARCH 28, 1986,

CONTAM NATED RAI NWATER | N THE TRANSFER Pl PE GALLERY WAS DI SCHARGED | NTO
A NEARBY DRAI NAGE DI TCH. ADDI TI ONALLY, ON MAY 9, 1990, 3700 GALLONS CF
METHANCL WERE SPI LLED ON THE GROUND SURFACE | N THE AREA COF THE CSC TANK
FARM  SEVERAL RELEASES OF ACI D FUMES HAVE ALSO BEEN REPCRTED. ON
FEBRUARY 13, 1990, THE DENVER FI RE DEPARTMENT RESPONDED TO AN ACI D
RELEASE REPORTED FROM CSC PRCPERTY. THE FI RE DEPARTMVENT EVACUATED
WORKERS FROM NEARBY BUI LDI NGS, | NCLUDI NG 4650 LEYDEN, AND TREATED
SEVERAL WORKERS FCOR THE | NHALATI ON OF ACI D FUMES. THREE ADDI Tl ONAL
RELEASES CF ACI D FUVES HAVE BEEN REPCRTED AND | NVESTI GATED BY THE DENVER
FI RE DEPARTMENT. THESE RELEASES OCCURRED ON THE FOLLOW NG DATES: AUGUST
2, 1990; SEPTEMBER 11, 1990; AND FEBRUARY 16, 1991.

GROUNDWATER CONTAM NATI ON.

DURI NG THE REMEDI AL | NVESTI GATI ON, 36 GROUNDWATER MONI TORI NG VELLS WERE
SAMPLED AND ANALYZED FOR VOLATI LE ORGANI C COMPQUNDS, SEM - VOLATI LE
ORGANI C COVPOUNDS, TOTAL AND DI SSOLVED METALS, AND ANIONS.  AS A RESULT
OF TH' S EFFORT, A GROUNDWATER CONTAM NANT PLUME WAS | DENTI FI ED I N THE
ALLUVI AL AQUI FER, EMANATI NG FROM THE CSC AND | DCA PRCPERTI ES. THE

DI RECTI ON COF CONTAM NANT M GRATION IS TO THE NORTH NORTHWEST. THE
FOLLOWN NG COCS HAVE BEEN | DENTI FI ED FOR THE GROUNDWATER MEDI UM

[En

1,1, 1-TCA

1, 1- DCE,

1,1

G S 1, 2- DCE,

VI NYL CHLORI DE,

METHYLENE CHLORI DE, AND
CARBON TETRACHLCRI DE.

GROUNDWATER DATA COLLECTED FOR THE COCS DURI NG THE Rl ARE PROVI DED | N



TABLE 2. THE DATA | NDI CATE THE PRESENCE OF HI GH CONCENTRATI ONS OF
VOLATI LE ORGANI C COVPOUNDS (VOCS) | N THE GROUNDWATER BENEATH THE CSC AND
| DCA PRCPERTI ES AND | N AN AREA APPROXI MATELY THREE HUNDRED FEET
NORTHWEST OF THE CSC TANK FARM PCE HAS BEEN DETECTED AT CONCENTRATI ONS
AS H GH AS 30 PARTS PER M LLION (WELL LSS-MAL7). THE H GHEST TCE
CONCENTRATI ONS DETECTED WERE 9.5 PARTS PER M LLI ON (WELL LSS-MAL7).

THE CONCENTRATI ONS OF GROUNDWATER CONTAM NANTS DECREASE SI GNI FI CANTLY,
AND THE W DTH OF THE GROUNDWATER PLUVME | NCREASES, TOMRD THE NORTHERN
PORTION OF QU1. CONCENTRATI ONS OF CONTAM NANTS | N THE GROUNDWATER
DECREASE BY AN ORDER OF MAGNI TUDE | MVEDI ATELY NORTH OF SAND CREEK. THI' S
I'S MOST LIKELY A RESULT OF DI LUTI ON DUE TO GROUNDWATER RECHARCE FROM THE
CREEK. FIGURES 12 AND 13 DEPI CT THE AREAL EXTENT OF GROUNDWATER

CONTAM NATI ON DUE TO PCE AND TCE, RESPECTI VELY. THE AREAL DI STRI BUTI ON
OF THESE TWD CHEM CALS | S REPRESENTATI VE OF THE DI STRI BUTI ON OF ALL CSC
QU1 GROUNDWATER COCS W TH RESPECT TO AREAL EXTENT OF CONTAM NATI ON AND
PHYSI CAL AND CHEM CAL BEHAVI CR

IN THE LI QU D PHASE, ALL OF THE COCS, W TH THE EXCEPTI ON OF VI NYL
CHLORI DE, ARE HEAVI ER THAN WATER AND TEND TO SINK | N AN AQUI FER
CONTAM NANTS WHI CH ARE HEAVI ER THAN WATER ARE CALLED DENSE NON
AQUEQUS- PHASE LI QUI DS (DNAPLS). DNAPLS HAVE GREATER MOBI LI TY AS A
SEPARATE PHASE THAN LI GHTER THAN- WATER NON AQUEQUS- PHASE LI QUI DS
(REFERRED TO AS LNAPLS) DUE TO THEI R RELATI VELY LOW SOLUBI LI TY, H GH
DENSI TY AND LOW VI SCOSI TY. BECAUSE OF THEI R LOW SOLUBI LI TY, DNAPLS DO
NOT READILY M X WTH WATER | F A SMALL VOLUVE IS SPILLED, | T FLOAS
DOAMWARD UNDER GRAVI TY UNTI L REACH NG A RESI DUAL SATURATI ON | N THE
VADCSE ZONE. | T CAN PARTI TI ON | NTO THE VAPCR PHASE, W TH DENSE VAPORS
SINKI NG TO THE CAPI LLARY FRINGE. | NFI LTRATI NG WATERS CAN DI SSOLVE
RESI DUAL CONSTI TUENTS, | NCLUDI NG VAPCRS, AND CARRY THEM TO THE GROUNDWATER

IF A LARGE VOLUVE OF A DNAPL IS SPILLED, THE LI QU D MAY PENETRATE I NTO
THE AQUI FER AS A SEPARATE PHASE LI QUI D AND POOL ABOVE AN | MPERVEABLE
BARRIER IN THE AQU FER, THE LIQU D WLL REMAIN UNTIL DI SSOLVED BY THE
GROUNDWATER. GROUNDWATER CONTAM NANT CONCENTRATI ONS | N EXCESS OF 10
PERCENT OF THE CHEM CAL' S SCLUBILITY LIM T MAY | NDI CATE THE PRESENCE CF
A PURE DNAPL SOURCE IN THE AQUI FER. PCE HAS BEEN DETECTED AT LEVELS
APPRCACH NG 20 PERCENT CF I TS SCLUBILITY LIMT IN THE SUSPECTED SOURCE
AREAS OF QU1, | NDI CATI NG A PURE PCE RESI DUAL NAY EXI ST AS A LONG TERM
SOURCE OF CONTAM NATI ON.  HOAEVER, THE RI DI D NOT LOCATE SUCH A SOURCE.

ONCE DI SSOLVED, THE COCS ARE TRANSPORTED | N THE DI RECTI ON OF THE
GROUNDWATER FLON AND TRAVEL AT A RATE SOVEWHAT LOMER THAN THE RATE OF
GROUNDWATER MOVEMENT.  ALL OF THE COCS ARE RELATI VELY MOBILE IN
GROUNDWATER ~ THE ESTI MATED RATE OF GROUNDWATER M GRATI ON | S ABOUT ONE
FOOT PER DAY (SOUTH OF EAST 48TH AVENUE) AND ABOUT 10 FEET PER DAY
(NORTH OF EAST 48TH AVENUE).

THE OOCS (EXCEPT VINYL CHLORI DE) FOR QUL CAN BE DEGRADED BY AERCBI C AND
ANAERCBI C BACTERI A, THE COVPQUNDS ARE DEGRADED THROUGH DEHALOGENATI ON
ANAERCBI C Bl CDEGRADATI ON OF THE COCS MAY GENERATE VI NYL CHLORI DE, WH CH
IS MORE TOXI C THAN | TS PRECURSCRS. VI NYL CHLORI DE WAS DETECTED I N
GROUNDWATER FROM 8 MONI TORI NG VELLS. THE H GHEST VI NYL CHLORI DE
CONCENTRATI ON WAS OBSERVED AT 30 PARTS PER BILLION. THREE OF THE VI NYL
CHLORI DE DETECTI ONS WERE OBSERVED NORTH OF EAST 48TH AVENUE (VEELLS

FI T- SC4, FIT-Wr4, AND LSS-MA21A). THESE DETECTI ONS ARE MOST LI KELY THE
RESULT OF THE Bl ODEGRADATI ON OF COCS. SUBSEQUENT Bl ODEGRADATI ON OF THE
VINYL CHLORIDE IS NOT A SI GNI FI CANT PROCESS UNDER NORVAL ENVI RONMENTAL
CONDI TI ONS.

#SSR
VI. SUMWARY COF SI TE RI SKS



ACTUAL OR THREATENED RELEASES COF HAZARDOUS SUBSTANCES FROM TH'S QU, | F
NOT ADDRESSED BY | MPLEMENTI NG THE RESPONSE ACTI ON SELECTED IN TH S ROD,
MAY PRESENT AN | MM NENT AND SUBSTANTI AL ENDANGERMENT TO PUBLI C HEALTH,
VELFARE, OR THE ENVI RONMENT.

CERCLA MANDATES THAT EPA SELECT REMEDI ES THAT PROTECT HUMAN HEALTH AND
THE ENVI RONVENT FROM CURRENT AND POTENTI AL EXPCSURES TO HAZARDQUS
SUBSTANCES. THEREFORE, EPA HAS CONDUCTED A BASELI NE RA TO EVALUATE THE
Rl SK PCSED BY THE PRESENCE COF CONTAM NANTS AT CSC QUL. THE RI SK
ANALYSI S RESULTI NG FROM EPA' S BASELI NE RA WAS USED FOR THE CSC FS AND
FOR THS RCD. TH' S Rl SK ASSESSMENT WAS CARRI ED QUT TO CHARACTERI ZE THE
CURRENT AND POTENTI AL THREATS TO HUMAN HEALTH AND ENVI RONVENT WA CH
EXIST AT TH'S QU I N THE ABSENCE OF ANY REMEDI AL ACTI ON.

FOR A RISK TO EXI ST, THREE COVPONENTS MJUST BE PRESENT: (1) A SOURCE OF
CONTAM NATI ON;, (2) A PATHWAY FOR CONTAM NANTS TO REACH HUVANS, PLANTS OR
ANI VALS; AND (3) A POPULATI ON THAT COULD POTENTI ALLY BE EXPCSED. | F ANY
OF THE THREE COVPONENTS IS M SSI NG NO RI SK CAN EXI ST.

THE KEY COVPONENT OF ANY HEALTH RI SK ASSESSMENT | S THE AMOUNT COF
CHEM CAL REACHI NG THE PCPULATION. THIS IS KNOWAS THE DOSE.  FOR ANY
G VEN DOSE, THERE ARE TWD GENERAL TYPES OF TOXI C RESPONSES:

NON- CARCI NOGENI C AND CARCI NOGENI C ( CANCER- CAUSI NG .

NON- CARCI NOGENI C RI SKS ARE CALCULATED BY ASSUM NG THAT THERE |'S A DOSE
BELON WAl CH NO ADVERSE HEALTH EFFECTS WLL OCCUR  THESE CALCULATI ONS
ARE USUALLY BASED ON RESULTS OF ANI MAL STUDI ES AND | NCLUDE A NUMBER OF
ADDI TI ONAL CONSERVATI VE ASSUMPTI ONS TO TAKE | NTO ACCOUNT WHAT THE

ESTI MATED RISK IS TO HUMANS. FOR SUCH CHEM CALS, EXPCSURES LESS THAN
TH S DOSE ( REFERRED TO AS THE "REFERENCE DOSE" (RFD)) WLL RESULT IN NO
TOXI C EFFECTS.  POTENTI AL CONCERN FOR NON- CARCI NOGENI C EFFECTS OF A

SI NGLE CONTAM NANT IN A SINGLE MEDI UM | S EXPRESSED AS THE HAZARD

QUOTI ENT (HQ) OR THE RATI O OF THE ESTI MATED | NTAKE DERI VED FROM THE
CONTAM NANT CONCENTRATI ON IN A G VEN MEDI A REFERRED TO AS THE CHRONI C
DALY | NTAKE (CDI) TO THE REFERENCE DOSE (RFD). BY ADDI NG THE HQS FOR
ALL CONTAM NANTS W THI N A MEDI UM OR ACROSS ALL MEDIA TO WH CH A G VEN
POPULATI ON MAY BE REASONABLY BE EXPCSED, THE HAZARD | NDEX CAN BE
GENERATED. THE H PROVIDES A USEFUL REFERENCE POl NT FOR GAUG NG THE
POTENTI AL S| GNI FI CANCE OF MULTI PLE CONTAM NANT EXPOSURES W THIN A SI NGLE
MEDI UM OR ACROSS MEDI A.

FOR CARCI NOGENS, | T APPEARS THAT THERE IS NO SAFE DOSE. | NSTEAD, THE
RI SK OF CANCER BECOMES SMALLER AND SMALLER AS THE DOSE DECREASES.
CANCER POTENCY FACTORS (CPFS) ARE USED FOR ESTI MATI NG EXCESS LI FETI ME
CANCER RI SKS ASSOCI ATED W TH EXPOSURE TO POTENTI ALLY CARCI NOGENI C

CHEM CALS. EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG
THE | NTAKE LEVEL W TH THE CANCER POTENCY FACTOR  THESE Rl SKS ARE
PROBABI LI TI ES THAT ARE GENERALLY EXPRESSED | N SCI ENTI FI C NOTATION (1. E.,
1 X (10-6) OR 1E-6). AN EXCESS LI FETI ME CANCER R SK OF 1 X (10-6)

| NDI CATES THAT AN | NDI VI DUAL HAS A ONE | N ONE M LLI ON CHANCE OF
DEVELCPI NG CANCER AS A RESULT OF S| TE- RELATED EXPOSURE TO A CARCl NOGEN
OVER A 70- YEAR LI FETI ME UNDER THE SPECI FI C EXPOSURE CONDI TI ONS AT THE
SITE. A RSKIN THE RANGE OF (10-4) TO (10-6) |'S CONSI DERED TO BE
ACCEPTABLE. EPA GENERALLY USES (10-6) AS A GOAL | N EVALUATI NG CLEANUP
ALTERNATI VES. HOWEVER, OTHER FACTORS, SUCH AS EXPOSURE, AVAI LABILITY OF
CHEM CAL- SPECI FI CS ARARS, TECHNI CAL LI M TATI ONS, BACKGROUND

CONCENTRATI ONS, AND UNCERTAI NTI ES MAY RESULT | N THE SETTING OF A

DI FFERENT GOAL.

CONTAM NANTS AND TOXI CI TY ASSESSMENT

CSC R RESULTS | NDI CATE CONTAM NATION IN THE SO L, GROUNDWATER, AND Al R
MEDI A. I N ORDER TO CHARACTERI ZE SITE RI SK AT CSC QU1, THE RA | DENTI FI ED



N NE COCS FOR THE GROUNDWATER AND SO L MEDI A AT THE CSC QUL. THESE

CHEM CALS WERE | DENTI FI ED BASED ON THE CONCENTRATI ONS AT THE SI TE,
FREQUENCY OF DETECTI ON, TOXI CI TY, PHYSI CAL/ CHEM CAL PROPERTI ES THAT
AFFECT MOBI LI TY, AND PREVALENCE/ PERSI STENCE | N THESE MEDIA. A LI STING
OF THESE CHEM CALS IS PRESENTED I N SECTION V. THEY WERE DETERM NED TO
REPRESENT THE TOTAL POTENTI AL HEALTH AND ENVI RONMENTAL RI SKS AT THE SI TE.

THE COCS FOR QUL ARE A DI VERSE GROUP OF VOLATI LE CHLORI NATED HYDROCARBON
SOLVENTS. MOST OF THE CHEM CALS ARE CENTRAL NERVOUS SYSTEM DEPRESSANTS
AND El THER LI VER OR KIDNEY TOXINS AT H GH DOSES. SI X OF THE COCS ARE
CARCI NOGENI C (PCE, TCE, METHYLENE CHLORI DE, CARBON TETRACHLORI DE,
1,1-DCA, AND 1,2 DCE). THE CARCI NOGENI C POTENCY OF A COMPOUND | S
REPRESENTED BY | TS CANCER POTENCY FACTOR (CPF). THE CPFS FOR QU1 CCCS
ARE PRESENTED | N APPENDI X A.  DCE AND PCE ARE GENERALLY THE CARCI NOGENS
PRESENT AT THE H GHEST CONCENTRATI ONS | N THE GROUNDWATER, SO L AND SO L
GAS. THE POTENTI AL FOR THE COCS | DENTI FI ED FOR QU1 TO CAUSE

NONCARCI NOGENI C HEALTH EFFECTS VARI ES WDELY. THE RFDS FOR THE COCS ARE
PRESENTED I N TABLES 1-11, 1-12, 1-13 AND 1-14 OF APPENDI X A

LAND USE

LAND USE WTH N QU1 WAS ASSESSED BASED ON A SURVEY CONDUCTED BY THE

TRI - COUNTY HEALTH DEPARTMENT OF COLOCRADO  THE LAND USE WTHIN QU1 | S
LARCELY I NDUSTRIAL. THE QUL POPULATION IS COVPRI SED MOSTLY OF WORKERS
WHO COMMUTE FROM QUTSI DE QUL TO JOGBS | N THE OFFI CE AND WAREHQUSE

BU LDINGS WTH N THE SITE. SI X RESI DENCES ARE LOCATED I N THE NORTHERN
PORTION CF QU1. ONE RESIDENCE IS LOCATED ON EAST 50TH AVENUE AND THE
OTHERS ARE LOCATED ON EAST 52ND AVENUE. ALL OF THE RESI DENCES W THI N
QU1 ARE CONNECTED TO THE SACWSD SYSTEM  THE ALLUVI AL GROUNDWATER W THI N
QUl, HONEVER, 1S CONSI DERED TO BE A POTENTI AL FUTURE DRI NKI NG WATER
SOURCE FOR QU1 RESIDENCES. | N ADDI TI ON, CONTAM NATED GROUNDWATER W THI N
THE CSC QU1 AREA FLOAS NORTHWARD | NTO THE CSC QU2 AREA. ALLUVI AL
GROUNDWATER WTHI N THE QU2 AREA | S THE PRI NCl PAL SOURCE OF WATER FOR
DOMESTI C USES | N COMVERCE CI TY.

BASED ON AN ANALYSI S OF CURRENT AND FUTURE LAND USE, RI SK CALCULATI ONS
HAVE BEEN PERFORMED FOR THREE DI FFERENT POPULATI ONS THAT COULD BE
EXPOSED TO CONTAM NANTS PRESENT AT THE QU1 AREA: | NDUSTRI AL WORKERS,
CURRENT RESI DENTS AND HYPOTHETI CAL FUTURE ON-SI TE RESI DENTS. BASED ON
THE CURRENT LAND USE, | NDUSTRI AL LAND USE (I.E., OCCUPATI ONAL EXPOSURE)
EXI STS FOR THE AREA SOUTH OF EAST 48TH AVENUE. THI' S AREA IS CURRENTLY
ZONED FOR | NDUSTRI AL AND COMVERCI AL USES.  RESI DENTI AL LAND USE EXI STS
IN THE AREA NORTH OF EAST 48TH AVENUE. | N ORDER TO ASSESS FUTURE

RESI DENTI AL EXPOSURE AT THE SI TE, POTENTI AL Rl SK ASSOCI ATED W TH

RESI DENTI AL LAND USE | N THE AREA SQUTH OF EAST 48TH AVENUE WAS
EVALUATED. BECAUSE THI S AREA IS CURRENTLY ZONED FOR | NDUSTRI AL AND
COWERCI AL USES, IT I'S UNLI KELY THAT RESI DENTI AL LAND USE WLL EXI ST IN
TH' S AREA WTH N THE NEXT FEW YEARS. THERE IS A PCSSI BI LI TY, HONEVER,
THAT FUTURE RESI DENTI AL DEVELCPMENT MAY OCCUR W THI N THE CURRENT

I NDUSTRI AL AREA DURI NG THE TI ME PERI CD REQUI RED TO | MPLEMENT THE

REMEDI AL ALTERNATI VES EVALUATED IN TH S RCD.

THERE ARE NO ENDANGERED SPECI ES AT THE CSC QU1 AREA. POTENTI AL

ENVI RONVENTAL RECEPTORS | NCLUDE AQUATI C HABI TAT, W LDLI FE AND VEGETATI ON
WTH N THE SAND CREEK FLOCDPLAIN. THE ALLUVIAL AQU FER IS A CLASS |

AQUI FER AS DESCRI BED I N EPA' S GROUNDWATER PROTECTI ON STRATEGY.

EXPOSURE ASSESSMENT

THE RESULTS OF SI TE | NVESTI GATI ONS CONDUCTED UNDER THE CSC RI | NDI CATED
THE PRESENCE OF CONTAM NANTS IN THE SO L, GROUNDWATER, AND Al R MEDI A
BASED ON THESE RESULTS AND THE EVALUATI ON COF LAND USE AT THE SITE, THE
FOLLOWN NG PCOTENTI AL EXPCSURE PATHWAYS WERE QUANTI TATI VELY EVALUATED:



1. I NGESTI ON OF GROUNDWATER CONTAM NANTS I'N DRI NKI NG WATER AND
| NHALATI ON OF VOLATI LI ZED CONTAM NANTS THROUGH SHOWERI NG (| NDUSTRI AL,
EXI STI NG AND FUTURE RESI DENTI AL LAND USES) .

2. DERVAL CONTACT WTH COCS DURI NG SHOWERI NG (| NDUSTRI AL, EXI STI NG AND
FUTURE RESI DENTI AL LAND USES) .

I'N ADDI TI ON, THE FOLLOW NG EXI STI NG EXPCSURE PATHWAYS WERE
QUANTI TATI VELY EVALUATED:

1. DI RECT CONTACT AND | NCI DENTAL | NGESTI ON OF CONTAM NATED SO L
(1 NDUSTRI AL AND FUTURE RESI DENTI AL LAND USES) .

2. I NHALATI ON OF ONSI TE AMBI ENT AIR (I NDUSTRIAL). FOR FUTURE RESI DENTS,
A POTENTI AL PATHWAY EXI STS REGARDI NG | NHALATI ON OF VAPCRS FROM SO L AND
GROUNDWATER CONTAM NANTS | N BASEMENTS. DUE TO THE H GH DEGREE OF
UNCERTAI NTY ASSCCI ATED W TH QUANTI TATI VELY ASSESSI NG Rl SK FROM THI S
PATHWAY THROUGH USE OF THE GARBESI AND SEXTRO MODEL (1989), RI SKS FCR
TH S PATHWAY ARE PRESENTED QUALI TATI VELY. BASEMENT VOC EXPCSURE | S NOT
EVALUATED FOR TH S REASON SI NCE A VALI DATED BASEMENT EXPCSURE MODEL WAS
NOT AVAI LABLE AT THE Tl ME THE RI SK ASSESSMENT WAS PREPARED. SUCH
POTENTI AL RI SKS W LL BE REEVALUATED DURI NG THE 5 YEAR REVI EW TO ENSURE
THE REMEDI ES SELECTED ARE PROTECTI VE.

SI NCE ONLY UNDETECTABLE AMOUNTS OF GROUNDWATER CONTAM NANTS DI SCHARCE
I NTO SAND CREEK, | T WAS DETERM NED THAT A COVWPLETE PATHWAY DCES NOT
EXI ST FOR THE ENVI RONVENTAL RECEPTORS W TH N QUL.

CONCENTRATI ONS OF CONTAM NANTS USED TO ESTI MATE CURRENT AND POTENTI AL

R SK WERE BASED ON THE 95 PERCENTI LE CONFI DENCE LIM T OF THE GEOVETRI C
MEAN OF DATA COLLECTED FOR THE GROUNDWATER, SO L AND AIR MEDIA. THESE
CONCENTRATI ONS ARE PRESENTED | N APPENDI X A.  EXPOSURE ASSUMPTI ONS USED
TO DETERM NE THE AVERAGE AMOUNT OF CHEM CAL | N CONTACT WTH A PARTI CULAR
I NDI VI DUAL ARE ALSO PRESENTED | N APPENDI X A, THESE ESTI MATES REPRESENT
REASONABLE MAXI MUM EXPCSURE SCENARI CS.

THE H GHEST EXPCSURE POTENTI AL |'S ASSOCI ATED W TH CURRENT WORKERS AND
FUTURE RESI DENTS. TH S REPRESENTS POTENTI AL EXPOSURE BASED ON CURRENT
AND FUTURE USE OF THE AREA SQUTH OF EAST 48TH AVENUE. TH S RI SK
POTENTI AL REPRESENTS BOTH EXI STI NG AND POTENTI AL PATHWAYS. I N THE CASE
OF CURRENT WORKERS, THERE |'S NO | NDI CATI ON THAT GROUNDWATER | S USED FOR
ANY DOVESTI C OR COMMERCI AL PURPCSE | N THE AREA. THE FUTURE RESI DENT
SCENARI O WOULD REQUI RE CONVERSI ON OF THE CURRENT | NDUSTRI AL AREA ( SOUTH
OF EAST 48TH AVENUE) TO RESI DENTI AL USE.

Rl SK CHARACTERI ZATI ON

THE BASELI NE RI SK ASSESSMENT QUANTI TATI VELY ESTI MATED POTENTI AL

NONCARCI NOGENI C AND CARCI NOGENI C RI SKS POSED BY THE COCS I N VARI QUS

MEDI A AT CSC QU1. AS STATED PREVI QUSLY, NONCARCINOGENIC RISK IS
PRESENTED AS THE FRACTION OF THE DAILY DOSE OF A G VEN CHEM CAL WHICH I S
ESTI MATED TO RESULT | N NO ADVERSE HEALTH EFFECTS. CARCINOGENIC RISK IS
PRESENTED AS A PROBABI LI TY VALUE (1.E., THE CHANCE OF DEVELOPI NG CANCER
OVER A LI FETI ME). THESE RI SK ESTI MATES ARE CONSERVATI VE AND NANY
OVERESTI MATE THE ACTUAL RI SK DUE TO EXPCSURE. A SUMVARY OF

NONCARCI NOGENI C AND CARCI NOGENI C RI SK AT CSC QU1 | S PRESENTED | N TABLES
3 AND 4. A DESCRI PTION OF THESE R SK | S PRESENTED BELOW

| NDUSTRI AL LAND USE, NONCARCI NOGENI C RI SK
H GH CONCENTRATI ONS OF CONTAM NANTS | N GROUNDWATER PCSE A LARCE

NONCARCI NOGENI C AGGREGATE RI SK OF 75 DUE TO I NGESTION (H OF 62) AND
| NHALATI ON (H OF 13) OF CONTAM NANTS DURI NG DRI NKI NG AND SHOWMERI NG W TH



CONTAM NATED GROUNDWATER. SO L CONTAM NATI ON DCES NOT PCSE A
SI GNI FI CANT NONCARCI NOGENI C RI SK.

I NDUSTRI AL LAND USE, CARCI NOGENI C RI SK

H GH CONCENTRATI ONS OF CONTAM NANTS | N GROUNDWATER PRESENT A HI GH
POTENTI AL CANCER RISK 5.4 X (10-2)) DUE PRI MARI LY TO | NGESTI ON AND

| NHALATI ON OF CONTAM NANTS DURI NG DRI NKI NG AND SHOWERI NG W TH

CONTAM NATED GROUNDWATER | N ADDI TI ON, | NHALATI ON OF COCS | N OUTDOOR
AVBI ENT Al R AND DERMAL ABSORPTI ON OF CONTAM NANTS THROUGH DI RECT CONTACT
W TH SO L CONTAM NATI ON EXCEEDS EPA' S (10-6) ACCEPTABLE R SK PO NT OF
DEPARTURE. THE RI SK POSED THROUGH | NHALATI ON OF AMBIENT AIR IS

ESTI MATED AT 5 X (10-5). THE R SK POSED THROUGH DERMAL CONTACT OF
CONTAM NATED SO LS IS 2 X (10-6). THE TOTAL CANCER RI SK POSED TO TH S
POPULATI ON (WORKERS) IS 6 X (10-2). THE CHEM CALS CONTRI BUTI NG THE
LARGEST POTENTI AL RI SK ARE DCE AND PCE.

EXI STI NG RESI DENTI AL LAND USE, NONCARCI NOGENI C RI SK

CONCENTRATI ONS OF CONTAM NANTS | N THE GROUNDWATER DECREASE S| GNI FI CANTLY
NORTH OF EAST 48TH AVENUE. DUE TO TH S FACTOR, A HAZARD | NDEX OF LESS
THAN 1.0 WAS DETERM NED FOR THE GROUNDWATER PATHWAY. SO L CONTAM NATI ON
HAS NOT BEEN DETECTED | N THE EXI STI NG RESI DENTI AL AREA.

EXI STI NG RESI DENTI AL LAND USE, CARCI NOGENI C RI SK

POTENTI AL CARCI NOGENI C RI SK POSED TO CURRENT SI TE RESI DENTS | S BASED
SOLELY ON THE GROUNDWATER MEDIA.  DUE TO THE DECREASE | N CONCENTRATI ON
OF GROUNDWATER CONTAM NATI ON | N THE EXI STI NG RESI DENTI AL AREA ( NCRTH OF
EAST 48TH AVENUE), POTENTI AL CARCI NOGENI C Rl SK POSED THROUGH | NGESTI ON
AND | NHALATI ON OF CONTAM NANTS DURI NG DRI NKI NG AND SHOAERI NG W TH
CONTAM NATED GROUNDVWATER | S MJUCH LESS THAN EI THER THE WORKER CR FUTURE
RES| DENT EXPOSURE SCENARI 5. TH'S RISK |'S ESTI MATED AT 7 X (10-4).

TH 'S POTENTI AL R SK, HOWEVER, STILL EXCEEDS EPA' S ACCEPTABLE Rl SK RANGE
OF (10-4) TO (10-6).

FUTURE RESI DENTI AL LAND USE, NONCARCI NOGENI C Rl SK

POTENTI AL NONCARCI NOGENI C RI SKS POSED TO FUTURE SI TE RESI DENTS ARE

ASSCCI ATED W TH THE GROUNDWATER AND SO L MEDI A. NONCARCI NOGENI C RI SK AT
THE SI TE ARE THE HI GHEST FOR THI S PCPULATI ON BECAUSE THI S SCENARI O

ASSUMES RESI DENTI AL HABI TATI ON I N THE MOST H GHLY CONTAM NATED AREAS.

CDl  ESTI MATES ARE H GHER FOR RESI DENTS THAN WORKERS DUE TO A H GHER
FREQUENCY AND DURATI ON OF EXPOSURE. THE ESTI MATED POTENTI AL

NONCARCI NOGENI C AGGREGATE RI SK ASSOCI ATED W TH THE GROUNDWATER MEDI A |'S 110.

FUTURE RESI DENTI AL LAND USE, CARCI NOGENI C RI SK

POTENTI AL CARCI NOGENI C RI SKS POSED TO FUTURE SI TE RESI DENTS ARE

ASSCCI ATED W TH CONTAM NATI ON DETECTED | N THE GROUNDWATER AND SO L

MEDI A.  CH LDREN WERE | DENTI FI ED AS THE MOST SENSI Tl VE GROUP OF TH' S
POPULATI ON.  POTENTI AL CARCI NOGENI C RI SKS ASSCCI ATED W TH THE
GROUNDWATER MEDIA IS 1 X (10-1). POTENTI AL CARCI NOGENI C RI SK FOR

CHI LDREN THROUGH EXPOSURE TO CONTAM NATED SURFICIAL SO LS IS 2 X (10-4)
DUE TO DI RECT CONTACT, | NCI DENTAL | NGESTI ON AND | NHALATI ON. | NHALATI ON
OF CONTAM NANTS | N BASEMENTS CONSTRUCTED | N AREAS OF H GH CONCENTRATI ON
OF SO L AND GROUNDWATER CONTAM NANTS WOULD MOST LI KELY PRESENT
UNACCEPTABLE CARCI NOGENI C AND NONCARCI NOGENI C RI SK.

RESULTS

THE RESULTS OF THE CSC QUL RA | NDI CATE THAT CONTAM NANTS DETECTED W TH N
TH' S QU POSE AN UNACCEPTABLE POTENTI AL RI SK TO SI TE WORKERS AND CURRENT



AND FUTURE SI TE RESI DENTS. RI SKS PCSED TO THESE POPULATI ONS EXCEED THE
(10-4) RISK LEVEL. THESE RI SKS REPRESENT HYPOTHETI CAL EXPCSURE S| NCE
GROUNDWATER |'S NOT' CURRENTLY USED FOR DOMESTI C | NDOCR USES AND NO
BASEMENTS EXI ST WTH N QUL.

BASED ON THE RESULTS OF THE RA, TWD ACTUAL OR EXI STI NG PATHVWAYS POSE
UNACCEPTABLE Rl SKS TO PUBLI C HEALTH AT CSC QUL. THESE PATHWAYS RELATE
TO SO L CONTAM NATI ON AT THE SITE. CARCI NOGENI C RI SK POSED THROUGH

| NHALATI ON OF VOLATI LE COCS | N THE AVBI ENT Al R BY SI TE WORKERS | S

ESTI MATED AT 5 X (10-5) RISK, AND POSED THROUGH DERMAL CONTACT W TH
SURFI O AL SO LS |'S ESTI MATED AT 2 X (10-6) RISK. THESE RI SKS EXCEED
EPA'S (10-6) PO NT OF DEPARTURE.

GROUNDWATER REMEDI ATI ON LEVELS

FEDERAL REGULATI ONS REQUI RE THAT MAXI MUM CONTAM NANT LEVEL GOALS ( MCLGS)
ESTABLI SHED UNDER THE SAFE DRI NKI NG WATER ACT, AND THAT ARE SET AT
LEVELS ABOVE ZERO, SHALL BE ATTAI NED BY REMEDI AL ACTI ONS FOR GROUND OR
SURFACE WATERS THAT ARE CURRENT OR POTENTI AL SOURCES OF DRI NKI NG WATER
WHERE THE MCLGS ARE RELEVANT AND APPROPRI ATE UNDER THE O RCUVBTANCES OF
THE RELEASE BASED ON THE FACTORS IN 40 CFR S 300.400(G)(2). |F AN MLG
|' S DETERM NED NOT TO BE RELEVANT AND APPROPRI ATE, THE CORRESPONDI NG
MAXI MUM CONTAM NANT LEVEL (MCL) SHALL BE ATTAI NED WHERE RELEVANT AND
APPROPRI ATE TO THE Cl RCUMBTANCES OF THE RELEASE.

WHERE THE MCLG FCR A CONTAM NANT HAS BEEN SET AT A LEVEL OF ZERO, THE
MCL PROVULGATED FCR THAT CONTAM NANT UNDER THE SAFE DRI NKI NG WATER ACT
SHALL BE ATTAI NED BY REMEDI AL ACTI ONS FOR GROUND OR SURFACE WATERS THAT
ARE CURRENT OR POTENTI AL SOURCES OF DRI NKI NG WATER, WHERE THE MCL |'S
RELEVANT AND APPRCPRI ATE UNDER THE C RCUVBTANCES OF THE RELEASE BASED ON
THE FACTORS IN 40 CFR S 300. 400(G) (2).

I N CASES | NVOLVI NG MULTI PLE CONTAM NANTS OR PATHWAYS WHERE ATTAI NVENT OF
CHEM CAL- SPECI FI C ARARS W LL RESULT | N CUMULATI VE RI SK | N EXCESS OF
(10-4), OTHER CRITERIA | N PARAGRAPH (E)(2)(1)(A) OF 40 CFR PART 300 MAY
ALSO BE CONS| DERED WHEN DETERM NI NG THE CLEANUP LEVEL TO BE ATTAI NED.

MAXI MUM CONTAM NANT LEVEL GOALS (MCLGS) EXI ST FOR SOVE OF THE CSC QU1
COCS.  ALL OF THESE MCLGS ARE SET AT ZERO AND THEREFCRE ARE NOT

CONSI DERED | N ESTABLI SHI NG GROUNDWATER REMEDI ATI ON LEVELS.  MCLS FOR CSC
QU1 ARE AVAI LABLE FOR TCE, 1,1-DCE, G S-1,2-DCE, VINYL CHLCRI DE AND
CARBON TETRACHLORI DE. THE CUMJULATI VE RI SK ASSCCI ATED W TH EXPCSURE TO
GROUNDWATER CONTAM NATI ON AT THE MCLS FOR THESE COMPOUNDS |S 1 X (10-4)
BASED ON THE | NGESTI ON AND | NHALATI ON CF CONTAM NANTS.

MCLS ARE DRI NKI NG WATER STANDARDS FCR SPECI FI C CHEM CALS THAT ARE
ENFORCEABLE FOR PUBLI C DRI NKI NG WATER SYSTEMB. THESE STANDARDS ARE

" RELEVANT AND APPROPRI ATE" REQUI REVENTS FOR ESTABLI SH NG ACCEPTABLE
GROUNDWATER REMEDI ATI ON LEVELS OF CONTAM NANTS | N GROUNDVWATER ~ PROPCSED
MCLS ARE "TO BE CONSI DERED' (TBCS) FOR ESTABLI SHI NG ACCEPTABLE
GROUNDWATER REMEDI ATI ON LEVELS | N THE GROUNDWATER FCR THOSE CHEM CALS

W THOUT A PROMULGATED FEDERAL CR STATE STANDARD. FOR THOSE CHEM CALS

W THOUT A PROMULGATED MCL, STATE STANDARD, CR PROPOSED MCL, ACCEPTABLE
GROUNDWATER REMEDI ATI ON LEVELS HAVE BEEN DER! VED BASED ON A (10- 6)
CANCER RI SK AND PRACTI CAL QUANTI TATI ON LEVELS.  PRACTI CAL QUANTI TATI ON
LEVELS REPRESENT THE LOAEST OONCENTRATI ON THAT A LABORATORY CAN

"PRACTI CALLY" DETECT. RESI DENTI AL USE EXPOSURE ASSUMPTI ONS WERE USED I N
THE DEVELOPMENT OF THESE VALUES. ATTAI NVENT OF THESE GROUNDWATER

REMEDI ATI ON LEVELS W LL ASSURE THAT Rl SK ASSOCI ATED W TH EXPOSURE TO
CONTAM NATED GROUNDWATER W LL FALL W TH N THE ACCEPTABLE R SK RANGE CF
(10-4) TO (10-6).

ACCEPTABLE GROUNDWATER REMEDI ATI ON LEVELS AS DETERM NED BY



CHEM CAL- SPECI FI C ARARS AND TBCS FOR QUL COCS ARE PRESENTED | N TABLE 5.

BASED ON THE EVALUATI ON CONDUCTED IN THE CSC QU1 BASELI NE RA, EVALUATI ON
OF CHEM CAL- SPECI FI C ARARS AND TBCS, AND EPA PCLICY, THE FOLLOW NG
REMEDI AL ACTI ON OBJECTI VES HAVE BEEN ESTABLI SHED FOR QUL GROUNDWATER

1. PREVENT | NGESTI ON AND | NHALATI ON OF GROUNDWATER 1) W TH CARCI NOGENS
I N EXCESS OF REMEDI ATI ON LEVELS | DENTI FI ED I N TABLE 5 AND, 2) WH CH
PRESENTS A TOTAL CARCI NOGENI C RI SK RANGE GREATER THAN 1 X (10-6) - 1 X (10-4).

2. PROTECT UNCONTAM NATED GROUNDWATER FOR CURRENT AND FUTURE USE BY
PREVENTI NG M GRATI ON OF CONTAM NANTS | N EXCESS OF REMEDI ATI ON LEVELS.

3. RESTORE CONTAM NATED GROUNDWATER TO 1) REMEDI ATI ON LEVELS SPECI FI ED
TABLE 5, AND 2) CONCENTRATI ONS WHI CH PRESENT A TOTAL CARCI NOGENI C RI SK
OF 1 X (10-4) - 1 X (10-6).

SO L REMEDI ATI ON LEVELS

APPRCPRI ATE SO L REMEDI ATI ON LEVELS WERE DETERM NED BASED UPON LEACH NG
OF SO L CONTAM NANTS | NTO THE UNDERLYI NG GROUNDWATER. LEVELS ARE BASED
ON RESTORI NG THE GROUNDWATER TO | TS MOST BENEFI I AL USE WHICH | S

DRI NKI NG WATER ( SEE TABLE 5). BASED ON EXPCSURE CALCULATI ONS, PERFORMED
DURI NG THE RA, THESE LEVELS ARE ALSO PROTECTI VE FOR THE | NCI DENTAL SO L

I NGESTI ON, | NHALATI ON AND DI RECT CONTACT PATHWAYS.

SO L REMEDI ATI ON LEVELS ARE BASED ON THE GROUNDWATER REMEDI ATl ON LEVELS,
AQUI FER DI LUTI ON, THE PHYSI CAL AND CHEM CAL PROPERTI ES OF THE

CONTAM NANT, AND THE ABILITY OF THE SO L TO RETARD LEACH NG OF THE
CONTAM NANT DUE TO ADSCRPTION. SO L REMEDI ATI ON LEVELS WERE CALCULATED
BY MULTI PLYI NG THE ACCEPTABLE CONCENTRATI ON OF LEACHATE FROM THE SO L BY
THE PARTI TI ONI NG CCEFFI CIENT (KD) FOR THE SO L. THE KD REPRESENTS THE
MBI LITY CF A PARTI CULAR CONTAM NANT WTH N THE SO L AT THE CSC
PROPERTY. THEY WERE DEVELOPED BASED ON S| TE- SPECI FI C BATCH AND CCLUWN
ADSCRPTI ON STUDI ES CONDUCTED FCR CSC QU2.

THE ACCEPTABLE CONCENTRATI ON OF LEACHATE REPRESENTS THE AMOUNT OF
CONTAM NANTS IN THE SO L THAT WLL BE ALLONED TO M GRATE | NTO THE
GROUNDWATER. FOR CSC QU1, TH' S VALUE WAS DERI VED BY MULTI PLYI NG THE
GROUNDWATER REMEDI ATI ON LEVELS (1.E., MCLS) BY A Di LUTI OV ATTENUATI ON
FACTOR A DI LUTI OV ATTENUATI ON FACTOR OF 100 WAS USED FOR THESE
CALCULATIONS.  TH S FACTCOR ASSUMES THAT LEACHATE CONCENTRATI ONS W LL BE
REDUCED BY A FACTOR OF 100 DUE TO AQUI FER DI LUTI ON AND SO L ATTENUATI ON
IN THE SO L ABOVE THE AQU FER TH S VALUE HAS BEEN DETERM NED TO BE
PROTECTI VE AND APPROPRI ATE BASED ON EVALUATI ONS AND STUDI ES DOCUMENTED
IN THE TOXI O TY CHARACTERI STI C RULE, 40 CFR 261.

SO L REMEDI ATI ON LEVELS AND KD VALUES FOR THE COCS IN THE SO L MEDI UM
ARE AS FOLLONG:

COVPOUND GROUNDWATER
REMEDI ATION LEVEL KD X 100 = SO L REMEDI ATI ON LEVEL

(PPM

PCE 0. 005 0.30 0. 150

TCE 0. 005 0.23 0. 115

1,1,1-TCA 0. 200 0. 22 4. 400

1, 1- DCE 0. 070 0.15 0. 105

DCA 0. 005 0.18 0. 090

VI NYL CHLORI DE 0. 002 0. 06 0.012

METHYLENE CHLORI DE 0. 010 0.14 0. 140

SO L REMEDI ATI ON LEVELS ARE BASED ON SO L DATA COLLECTED DURI NG THE
R /FS AND ON THE ASSUWMPTI ON THAT THE SO L COLUWN IS UNI FORMLY



CONTAM NATED. THESE LEVELS WLL ONLY BE REVI SED | F ADDI TI ONAL DATA ARE
COLLECTED PERTAI NING TO THE MOBI LI TY OF CONTAM NANTS (I.E., IF COLUW
AND BATCH FLUSHI NG TESTS ARE CONDUCTED). THESE DATA MAY BE COLLECTED
DURI NG REMEDI AL DESI GV REMEDI AL ACTI ON (RDYRA) . ANY REVI SED SO L

REMEDI ATI ON LEVELS DERI VED FROM ADDI TI ONAL DATA MJUST BE PROTECTI VE COF
GROUNDWATER BASED ON THE GROUNDWATER REMEDI ATI ON LEVELS CI TED | N TABLE 5.

#DA
VII. DESCR PTI ON OF ALTERNATI VES

AN FS WAS CONDUCTED TO DEVELCP AND EVALUATE REMEDI AL ALTERNATI VES FCR
QU1 AT THE CHEM CAL SALES SUPERFUND SI TE. REMEDI AL ALTERNATI VES WERE
ASSEMBLED FROM APPLI CABLE REMEDI AL TECHNOLOGY PROCESS CPTI ONS AND WERE

I NI TIALLY EVALUATED FOR EFFECTI VENESS, | MPLEMENTABI LI TY, AND COST. AS A
RESULT OF TH S SCREENI NG THREE ALTERNATI VES WERE CONSI DERED FCOR

DETAI LED EVALUATI ON. THESE THREE ALTERNATI VES (1, 3, AND 5) WERE THEN
EVALUATED AND COVPARED TO THE NI NE CRI TERI A REQUI RED BY THE NCP.
ALTERNATI VE 1, THE "NO ACTI ON' ALTERNATI VE, |'S REQUI RED BY THE NCP TO BE
RETAI NED FOR DETAI LED EVALUATI ON.  THE NO ACTI ON ALTERNATI VE SERVES AS A
BASELI NE PO NT OF COVPARI SON FOR OTHER ALTERNATI VES.

A BATCH FLUSH NG GROUNDWATER MCDEL WAS USED TO ESTI MATE THE TI ME

REQUI RED TO CLEAN UP THE CONTAM NATED GROUNDWATER (USEPA, 1988C). TH'S
MODEL PREDI CTS THE VOLUME OF WATER THAT WOULD BE REQUI RED TO BE REMOVED
AND TREATED TO REDUCE EXI STI NG CONCENTRATI ON LEVELS TO GROUNDWATER
REMEDI ATI ON LEVELS. BECAUSE THE MODEL CANNCT S| MULATE ACTUAL CONDI TI ONS
IN THE AQUI FER, A GREAT DEAL OF UNCERTAI NTY | S ASSCOCI ATED W TH ESTI MATES
OF AQUI FER RESTCRATI ON TI ME FRAMES.

AS STATED PREVI QUSLY, THE GROUNDWATER REMEDI ATl ON LEVELS ARE BASED ON
MCLS, PROPCSED MCLS AND (10-6) RISK.  ATTAI NVENT OF THESE LEVELS WLL BE
PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONMENT.  EPA RECENTLY STUDI ED
THE EFFECTI VENESS OF GROUNDWATER EXTRACTI ON SYSTEMS | N ACHI EVI NG

SPECI FI ED GOALS AND FOUND THAT I T I'S OFTEN DI FFI CULT TO PREDI CT THE

ULTI MATE CONCENTRATI ON TO WHI CH CONTAM NANTS | N THE GROUNDWATER MAY BE
REDUCED. THE EFFECTI VENESS OF GROUNDWATER EXTRACTI ON MAY BE FURTHER
INH BI TED | F DNAPLS ARE PRESENT. THE STUDY DI D FI ND THAT GROUNDWATER
EXTRACTI ON | S AN EFFECTI VE REMEDI ATI ON MEASURE TO PRCHI BI T FURTHER

M GRATI ON CF CONTAM NANTS AND CAN ACHI EVE SI GNI FI CANT MASS REMOVAL CF
CONTAM NANTS.  TWD OF THE REMEDI AL ALTERNATI VES DESCRIBED IN TH S

SECTI ON | NCLUDE GROUNDWATER EXTRACTI ON SYSTEMS AND ASSUME THAT IT IS
TECHNI CALLY FEASI BLE TO ACH EVE THE GROUNDWATER REMEDI ATI ON LEVELS C TED
IN TH S RCD.

EXCEPT FOR THE "NO ACTI ON' ALTERNATI VE, WH CH | NCLUDES GROUNDWATER
MONI TORI NG ONLY, EACH ALTERNATI VE | NCLUDES THE FOLLON NG TWD COVMON ELEMENTS:

GROUNDWATER MONI TORI NG

EXI STI NG AND FUTURE GROUNDWATER MONI TOCRI NG VELLS WOULD BE SAMPLED AND
ANALYZED PERI ODI CALLY THROUGHQUT QU1 TO ASSESS THE EFFECTI VENESS OF
ONGO NG REMEDI AL ACTIVITIES. MONI TORI NG PO NTS ARE ANTI Cl PATED TO BE
LOCATED UPGRADI ENT OF THE PLUME ( TO DETECT CONTAM NATI ON FROM OTHER
SOQURCES), WTH N THE PLUME (TO TRACK THE PLUME MOVEMENT DURI NG

REMVEDI ATI ON), AND DOANGRADI ENT FROM THE OU ( TO DETECT PLUME M GRATI ON
AND REMEDI ATI ON EFFECTI VENESS) .

NOTI FI CATI ON OF POTENTI AL HEALTH THREAT.
UPON REQUEST FOR A VELL PERM T WTH N THE QU1 AREA, THE APPLI CANT WOULD

BE NOTI FI ED BY THE COLORADO STATE ENG NEERS OFFI CE OF THE POTENTI AL
HEALTH RI SK ASSOCI ATED W TH THE CONTAM NATED GROUNDWATER UNTI L



GROUNDWATER 1S CLEANED UP TO GROUNDWATER REMEDI ATI ON LEVELS.
ALTERNATI VE 1. NO ACTI ON W TH GROUNDWATER MONI TORI NG

UNDER THI S ALTERNATI VE, EPA WOULD TAKE NO FURTHER ACTI ON TO CONTRCL OR
REMEDI ATE CONTAM NATI ON DETECTED WTHI N QU1. GROUNDWATER MONI TCRI NG
WOULD CONTI NUE ON AN ANNUAL BASI S AT APPROXI MATELY 12 MONI TORI NG WELLS.
MEASURED CONTAM NANT CONCENTRATI ONS WOULD BE USED TO UPDATE THE

PREDI CTI ON OF THE GROUNDWATER CONTAM NANT M GRATI ON PATTERNS AND | MPACTS
ON DOANGRADI ENT WATER SUPPLY WELLS. CONTAM NATED GROUNDWATER

ORl G NATI NG FROM QU1 WOULD BE TREATED BY THE SACWED KLEI N TREATMENT
FACILITY FOR 30 YEARS, THE EXPECTED CPERATI NG LI FE OF THE FACI LI TY.

RESI DENTS W TH N THE AREA WOULD CONTI NUE TO BE PROVI DED W TH WATER FRCM
SACWED. BECAUSE TH S ALTERNATI VE WOULD RESULT | N CONTAM NANTS REVAI NI NG
ONSI TE, CERCLA REQUI RES THAT THE SI TE BE REVI EWED EVERY FI VE YEARS. | F
| NDI CATED BY THE REVI EW REMEDI AL ACTI ONS WOULD BE | MPLEMENTED AT THAT
TIME TO REMOVE OR TREAT THE WASTES.

RESULTS OF GROUNDWATER MODELI NG | NDI CATED THAT AT A M NI MUM

APPROXI MATELY 50 YEARS WOULD BE REQUI RED TO REMEDI ATE THE CONTAM NATED
GROUNDWATER TO GROUNDWATER REMEDI ATI ON LEVELS BASED ON ALTERNATI VE 1.

THI' S ESTI MATE DOES NOT TAKE | NTO CONSI DERATI ON THE POTENTI AL PRESENCE OF
DNAPLS CR ACCOUNT FOR LEACHI NG OF SO L CONTAM NANTS | NTO GROUNDWATER.

THE PRESENT WORTH COST FOR ALTERATI VE 1 WOULD BE $301, 000. SI NCE THE
ALTERNATI VE REQUI RES "NO ACTI ON', THERE WOULD BE NO CAPI TAL COST.

ANNUAL OPERATI ON AND NMAI NTENANCE (O8M COSTS ARE ESTI MATED TO BE $19, 600
FOR GROUNDWATER MONI TORI NG

ALTERNATI VE 3. THERVALLY ENHANCED SO L VAPCR EXTRACTI ON, LOW VOLUME
GROUNDWATER | NTERCEPTI ON | N SOURCE AND PLUME AREAS,
Al'R STRI PPI NG CATALYTI C OXI DATI ON | N SOURCE AREA,
REI NFI LTRATI ON CF TREATED WATER

TH S REMEDI AL ALTERNATI VE WOULD ENTAI L THE | NSTALLATI ON OF TWD LI NES OF
GROUNDWATER EXTRACTI ON VELLS OR DRAI N SYSTEMS, ONE SQUTH OF EAST 48TH
AVENUE AND ANOTHER ALONG EAST 52ND AVENUE, (FIGURE 14). ONE OR MORE
AQUI FER TESTS WOULD BE REQUI RED TO OBTAI N APPROPRI ATE DATA FCR DESI GN OF
THESE SYSTEMS.  ESTI MATES OF THE NUMBER OF VEELLS AND SPECI FI C LOCATI ONS
OF VEELLS WOULD BE REFI NED DURI NG REMEDI AL DESI GN BASED ON AQUI FER TEST
DATA, ADDI TI ONAL GROUNDWATER MONI TORI NG DATA AND OTHER RELEVANT SI TE AND
DESI GN | NFORVATI ON.

THE OBJECTI VE OF THE EAST 48TH AVENUE SYSTEM WOULD BE TO COLLECT

CONTAM NATED GROUNDWATER FROM THE CONTAM NANT SOURCE AREA FOR TREATMENT.
APPROXI MATELY 20 EXTRACTI ON WELLS LOCATED ALONG AN 1, 800- FOOT- LONG

PUVPI NG LI NE SOUTH OF EAST 48TH AVENUE WOULD BE USED TO CONTAI N AND
COLLECT THE MORE HI GHLY CONTAM NATED GROUNDWATER IN THE SOURCE AREA.
TH'S PUVPI NG LI NE WOULD PRODUCE APPROXI MATELY 100 GPM  THE EXTRACTED
GROUNDWATER WOULD BE TRANSPORTED TO A CENTRAL AIR STRIPPING UNIT. VCC
EM SSI ONS FROM THE Al R STRI PPI NG UNI T WOULD BE TREATED THROUGH CATALYTI C
OXI DATION.  TH S PROCESS WOULD RESULT | N THE DESTRUCTI ON OF

APPROXI MATELY 97 TO 99 PERCENT CF THE VOCS EM TTED FROM THE Al R

STRI PPI NG UNIT.

THE OBJECTI VE OF THE EAST 52ND AVENUE SYSTEM WOULD BE TO PREVENT
NORTHWARD M GRATI ON AND REDUCE THE | MPACT FROM THI S GROUNDWATER PLUVE ON
THE SACWSD WATER SUPPLY WELLS. GROUNDWATER COLLECTI ON WOULD BE

ACCOWPLI SHED USI NG TWD HI GH VOLUME EXTRACTI ON VELLS. THESE WELLS WOULD
BE LOCATED APPROXI MATELY 400 FEET SQUTH CF EAST 52ND AVENUE TO COLLECT
GROUNDWATER | N THE SAND CREEK AREA AND WOULD PUMP APPROXI MATELY 420 GPM
EACH. THE COVBI NED FLOW OF 840 GPM WOULD BE TREATED IN A 6- TO 8- FOOT
DI AVETER Al R STRI PPI NG TOANER  THE TOTAL VOC EM SSI ONS FROM THI S TOWER



ARE ESTI MATED TO BE LESS THAN SI X POUNDS PER DAY. Al R EM SSI ONS
RESULTI NG FROM Al R STRI PPI NG OPERATI ONS AT THE EAST 52ND AVENUE SYSTEM
WOULD BE SAMPLED AS NECESSARY TO ASSURE COWPLI ANCE W TH STATE OF
COLORADO Al R QUALI TY STANDARDS AND REGULATI ONS AS PROMULGATED UNDER THE
COLORADO Al R QUALI TY CONTRCOL ACT AND EPA PCQLICY. THE CSC SITE IS
LOCATED I N AN CGZONE NON- ATTAI NVENT AREA.

OCOLORADO Al R QUALI TY REGULATIONS NOS. 1, 2, 3, 7, AND 8 ARE APPLI CABLE
REQUI REMENTS FOR ACTI ONS | NVOLVI NG Al R STRIPPING  THE SPECI FI C

Cl TATI ONS OF THESE REGULATI ONS AND THEI R PURPOSE ARE AS FOLLOWS: (A) 5
CCR 1001-5, REG 3, REQUI RES Al R POLLUTI ON EM SSI ON NOTI CES (APENS), AlR
| MPACT ANALYSES FOR TOXI C POLLUTANTS, AND THE ATTAI NVENT AND MAI NTENANCE
OF STATE STANDARDS; (B) 5 CCR 1001-5 SEC. |VD, REG 3, REGULATES THE
ATTAI NVENT AND MAI NTENANCE OF ANY NATI ONAL AMVBI ENT Al R QUALI TY STANDARDS
(NAAQS); (C) 5 CCR 1001-9, REG 7, REGULATES EM SSI ONS OF VOLATI LE
COVPOUNDS; (D) 5 CCR 1001-10, REG 8, REGULATES VI NYL CHLORI DE AND
BENZENE EM SSI ONS; (E) 5 OCR 1001-4, REG 2, REQU RES THAT THE DESI GN
PROVI DE FOR ODOR- FREE OPERATI ONS; AND (F) 5 CCR 1001-3, REG 1, REQU RES
THAT PARTI CULATE EM SSI ONS BE M NI M ZED, OPACI TY LI M TATI ONS BE
OBSERVED, AND A PARTI CULATE EM SSI ON CONTROL PLAN BE FI LED. FEDERAL
ARARS PERTAI NI NG TO Al R STRI PPI NG | NCLUDE NATI ONAL EM SSI ON STANDARDS
FOR HAZARDOUS Al R POLLUTANTS FOR REGULATI NG VI NYL CHLORI DE EM SSI ONS (40 CFR 61).

I N ADDI TI ON, EPA HAS ESTABLI SHED A POLI CY ( OSWER DI RECTI VE 9355. 0- 28,
OCONTROL OF Al R EM SSI ON FROM SUPERFUND Al R STRI PPERS AT SUPERFUND
GROUNDWATER S| TES) REGARDI NG THE CONTROL OF Al R EM SSI ONS FROM Al R

STRI PPI NG UNI TS AT SUPERFUND S| TES LOCATED W TH N GZONE NON- ATTAI NVENT
AREAS. TH'S POLI CY RECOMWENDS CONTROLS FOR Al R EM SSI ONS EXCEEDI NG 3
POUNDS PER HOUR, 15 POUNDS PER DAY AND 10 TONS PER YEAR  THE ESTI MATED
MAXI MUM VOC Al R EM SSI ONS FROM THE EAST 52ND AVENUE SYSTEM | S LESS THAN
SI X POUNDS PER DAY (BASED ON 840 GPM). | T I'S ANTI Cl PATED THAT TH' S

EM SSI ON RATE W LL DROP SUBSTANTI ALLY THROUGHOUT THE | MPLEMENTATI ON OF
TH S ACTION.  ESTI MATED R SK ASSOCI ATED W TH THI'S ACTI ON | S LESS THAN

1 X (10-6).

TREATED GROUNDWATER WOULD BE DI SCHARGED TO THE AQUI FER THROUGH
DOMGRADI ENT | NFI LTRATI ON TRENCHES FCR THE EAST 48TH AVENUE SYSTEM AND
DI SCHARGED | NTO GRAVEL- FI LLED | NFI LTRATI ON BEDS LOCATED NEAR SAND CREEK
FOR THE EAST 52ND AVENUE SYSTEM

THE TREATED GROUNDWATER WOULD BE SAVPLED AS NECESSARY TO SUBSTANTI VELY
COVPLY W TH UNDERGROUND | NJECTI ON CONTROL (U C) REQUI REMENTS (40 CFR
144, 146, AND 147), EPA RCRA REQU REMENT SECTI ON 3020 AND COLORADO
REGULATI ONS 5 CCR 1002-2, SEC. 6.1.0; 5 CCR 1002-3 SEC. 10.1.0 AND 6 CCR
1007-3 SECTI ON 100. 21(B). UNDER THESE REQUI REMENTS, REl NJECTED
GROUNDWATER MUST BE TREATED TO HEALTH BASED LEVELS (1.E., MLS OR
PROPCSED MCLS) .

CONTAM NATED SO LS CONTRI BUTI NG TO GROUNDWATER CONTAM NATI ON, WOULD BE
TREATED THROUGH THE | NSTALLATI ON AND COPERATI ON OF A THERVALLY ENHANCED
SO L VAPCR EXTRACTI ON SYSTEM  EXTRACTED VAPCRS FROM BOTH THE SO L VAPCR
EXTRACTI ON SYSTEM AND Al R STRI PPING UNI T WOULD BE TREATED THROUGH
CATALYTI C OXI DATI ON. THE HOT COVBUSTI ON GASES FROM THE CATALYTI C

OXI DATION UNI T WOULD BE RECYCLED TO THE SO L TO ENHANCE EXTRACTI ON COF
THE SO L CONTAM NANTS.

ON JUNE 28 - JULY 2, 1990, SO L VAPCR EXTRACTI ON PI LOT TESTS WERE
CONDUCTED AT CSC QUL. PILOT TEST RESULTS | NDI CATED THAT A VAPOR
EXTRACTI ON RATE OF 100 CUBI C FEET PER M NUTE (CFM WOULD REMOVE

CONTAM NANTS WTHI N A 75 TO 100- FOOT RADI US. CONTAM NANT REMOVAL RATES
FOR THESE TESTS RANGED FROM 7.0 TO 9.6 POUNDS PER HOUR I N ADDI TI QN
SI'M LAR VACUUM READI NGS WERE OBSERVED AT VARl QUS PRESSURE MONI TORI NG
PO NTS SCREENED AT THE SAME DEPTH AND SAME DI STANCE FROM THE EXTRACTI ON



VEELLS, | NDI CATI NG THAT SO LS WTH N THE TEST AREA ARE RELATI VELY
HOMOGENEQUS. BASED ON THE HI GH VOC REMOVAL RATES, LARGE RADI US COF

I NFLUENCE AND HOMOGENEOUS NATURE OF THE SO L, THE RESULTS OF THESE TESTS
I NDI CATE THAT TH S TYPE OF TECHNOLOGY | S EXTREMELY EFFECTI VE | N REMOVI NG
SO L CONTAM NANTS AT THE CSC SITE. I T IS ANTI G PATED THAT 10 SO L VAPCR
EXTRACTI ON WELLS, SPACED 150 FEET APART, WTH A TOTAL EXTRACTI ON CF 1000
CFM (100 CFM PER WELL) WOULD BE | NSTALLED UNDER THI S ALTERNATI VE. BASED
ON TH' S CONCEPTUAL DESIGN, | T IS ESTI MATED THAT SO L REMEDI ATI ON LEVELS
WOULD BE ATTAI NED W THI N 150 DAYS. LABORATORY ANALYSIS OF SO L WOULD BE
CONDUCTED UPON COVMPLETI ON OF THE SO L VAPOR EXTRACTI ON ACTI VI TI ES TO
VERI FY COVPLI ANCE WTH SO L REMEDI ATI ON LEVELS. A FULL SUMVARY OF THE
SO L VAPCR EXTRACTI ON PI LOT TEST |'S PRESENTED I N APPENDI X J OF THE CSC
QUL RI/FS REPCRT.

I T I'S ESTI MATED THAT APPROXI MATELY 7 YEARS WOULD BE REQUI RED TO CLEAN UP
THE GROUNDWATER PLUVE AREA ( BETWEEN EAST 48TH AVENUE AND SAND CREEK) AND
APPROXI MATELY 34 YEARS WOULD BE REQUI RED TO ATTAI N GROUNDWATER

REMEDI ATI ON LEVELS FOR THE SOURCE AREA (SOUTH OF EAST 48TH AVENUE) .

CAPI TAL COSTS FOR ALTERNATI VE NO. 3 WOULD BE APPROXI MATELY $733, 000,

W TH AN ANNUAL O & M COST OF $96, 000 FOR YEARS 1-7 AND $66, 000 FOR YEARS
8-34. THE PRESENT WORTH COST WOULD BE APPROXI MATELY $1, 922, 000.

ALTERNATI VE 5. THERVALLY ENHANCED VAPCR EXTRACTI ON, HI GH VOLUME
GROUNDWATER EXTRACTI ON | N SOURCE AREA AND PLUME AREA,
Al'R STRI PPI NG CATALYTI C OXI DATI ON | N SOURCE AREA,
AQUI FER REI NJECTI ON OF TREATED WATER

THI'S ALTERNATIVE IS SIM LAR TO ALTERNATI VE NO 3, EXCEPT THAT A MORE
AGGRESS| VE GROUNDWATER EXTRACTI ON SYSTEM WOULD BE | MPLEMENTED  ( FI GURE
15). SO L CONTAM NATI ON WOULD BE TREATED THROUGH SO L VAPOR EXTRACTI ON
AS DESCRI BED | N ALTERNATI VE NO. 3. | T IS ANTI Cl PATED THAT 150 DAYS
WOULD BE REQUI RED TO ATTAIN SO L REMEDI ATI ON LEVELS FOR CSC QUL.

CONTAM NATED GROUNDWATER LOCATED NEAR THE SOURCE (SOUTH OF EAST 48TH
AVENUE) WOULD BE REMOVED THROUGH A PULSED PUVPI NG OPERATI ON W TH
UPGRADI ENT REI NJECTI ON OF TREATED GROUNDWATER TO | MPROVE FLUSHI NG

EFFI CI ENCY AND CONTAM NANT RECOVERY. A GRI D OF APPROXI MATELY 65
EXTRACTI ON WELLS | S ESTI MATED FOR THI S ALTERNATI VE. EACH WELL WOULD BE
EQUI PPED WTH A SUBMERSI BLE PUVP AND RECHARGE LI NE SO THAT ANY PRCBLEM
WELL COULD BE USED FOR EI THER EXTRACTI ON OR REI NFI LTRATI ON.  THE

ANTI Cl PATED PUVPI NG AND RECYCLE RATE FOR TH S ALTERNATI VE | S

APPROXI MATELY 250 GPM TO M NI M ZE PUVPI NG VOLUMES, OPERATI ON OF
EXTRACTI ON VELLS AND REI NJECTI ON VELLS WOULD BE ALTERNATED. THE
GROUNDWATER EXTRACTI ON SYSTEM WOULD ALSO LOANER THE WATER TABLE AND
EXPOSE THE CAPI LLARY FRI NGE AREA AND | MPROVE VAPOR EXTRACTI ON FROM THI S
H GHLY CONTAM NATED REG ON.

| F DNAPLS ARE PRESENT AT THE SITE, TH S ALTERNATI VE WOULD BE ABLE TO
EFFECTI VELY EXTRACT AND TREAT THESE LI QUIDS DUE TO A LARGE VOLUME COF
PUVPI NG AND NUVMBER OF WELLS. | F DNAPLS ARE DETECTED, SEPARATE PUMPI NG
OF THE DNAPLS AND THE CONTAM NATED GROUNDWATER WOULD PCSSI BLY BE

REQUI RED. ADDI TI ONALLY, | F DNAPLS ARE DETECTED, | NVESTI GATI ONS MAY BE
REQUI RED TO DELI NEATE THE POCKETS OF DNAPLS. THESE ACTI VI TI ES | NCLUDE
THE | NSTALLATI ON OF ADDI TI ONAL SO L BORI NGS AND MONI TORI NG WELLS.

SIM LARLY TO ALTERNATI VE NO 3, AIR STRI PPI NG WOULD BE USED TO TREAT
CONTAM NATED GROUNDWATER | N THE SOURCE AREA. CGROUNDWATER WOULD BE
REQUI RED TO BE TREATED TO GROUNDWATER REMEDI ATI ON LEVELS. DUE TO THE
H GH GROUNDWATER CONTAM NANT CONCENTRATI ONS | N THE SOURCE AREA,

EM SSI ONS FROM THE Al R STRI PPI NG OPERATI ON AT THE SOURCE AREA WOULD BE
TREATED BY CATALYTI C OXI DATI ON.  EXHAUST FROM THE CATALYTI C OXI DATI ON
SYSTEM WOULD BE RECI RCULATED TO THE SO L. TREATED GROUNDWATER WOULD BE
SAMPLED AS NECESSARY TO COWPLY W TH FEDERAL Ul C REQUI REMENTS (40 CFR



PARTS 144, 146, AND 147 AND STATE OF COLORADO REGULATI ONS 5 CCR 1002- 2,
SEC. 6.1.0 AND 5 CCR 1002-3, SEC. 10.1.0). CONCENTRATI ONS OF REl NJECTED
GROUNDWATER MUST BE BELOW HEALTH BASED LEVELS AS STI PULATED UNDER THESE
REQUI REMENTS.

EXTRACTI ON OF GROUNDWATER | N THE PLUME AREA ( BETWEEN EAST 48TH AVENUE
AND EAST 52ND AVENUE) WOULD ALSO BE SI M LAR TO ALTERNATIVE NO 3, WTH
THE EXCEPTI ON OF THE ADDI TI ON OF TWD EXTRACTI ON VEELLS I N THE SQUTHERN
PORTI ON OF THE PLUVE AREA. THESE TWD ADDI TI ONAL EXTRACTI ON WELLS WOULD
BE LOCATED I N THE MORE HEAVI LY CONTAM NATED AREA BETWEEN 48TH AVENUE AND
EAST 50TH AVENUE. THE EXTRACTI ON RATE OF THESE WELLS WOULD BE

APPROXI MATELY 150 GPM  THE EXTRACTI ON RATE OF THE TWD EXTRACTI ON WELLS
LOCATED BETWEEN EAST 50TH AVENUE AND EAST 52ND AVENUE WOULD BE

APPROXI MATELY 350 GPM COMPARED TO 420 GPM UNDER ALTERNATI VE NO 3. THE
ESTI MATED COVBI NED GROUNDWATER EXTRACTI ON RATE FOR THE PLUME AREA WOULD
BE 1000 GPM USE OF THE ADDI TI ONAL EXTRACTI ON WELLS WOULD MORE RAPI DLY
REMOVE CONTAM NATED GROUNDWATER I'N THE PLUVE AREA AND WOULD REDUCE PLUME
AREA REMEDI ATI ON TI ME TO APPROXI MATELY SI X YEARS.

THE ADDI TI ONAL WATER GENERATED BY THESE WELLS WOULD BE COMVBI NED W TH
WATER COLLECTED AT THE TWD HI GH VOLUMVE VELLS AT EAST 52ND AVENUE AND
TREATED I N A CENTRAL 6- TO 8-FOOT DI AVETER Al R STRI PPING TONER.  THE
TOTAL VOC EM SSI ONS FROM TH S TOMNER ARE ESTI MATED TO BE SI X POUNDS PER
DAY. THE TREATED WATER WOULD THEN BE DI SCHARGED | NTO | NFI LTRATI ON BEDS
OR TRENCHES OR AN EXI STI NG GRAVEL PI T LOCATED IN THE SAND CREEK AREA.
THE TREATED GROUNDWATER WOULD BE SAMPLED AS NECESSARY TO COWPLY WTH U C
REQUI REMENTS. Al R EM SSI ONS RESULTI NG FROM Al R STRI PPI NG OPERATI ONS AT
THE EAST 52ND AVENUE SYSTEM WOULD BE SAMPLED AS NECESSARY TO COWPLY W TH
THE STATE OF COLORADO REGULATI ONS PROMULGATED UNDER THE COLCRADO Al R
QUALI TY CONTRCL ACT, FEDERAL REQUI REMENTS, AND EPA PCLICY. THE STATE
AND FEDERAL ARARS PERTAI NING TO Al R STRI PPI NG EM SSI ONS FOR THI S
ALTERNATI VE ARE | DENTI CAL TO THE ARARS Cl TED FOR ALTERNATI VE NO. 3 (CCR
1001-5, REG 3; 5 CCR 1001-5 SEC. I1VD, REG 3, 5 CCR 1001-9, REG 7, 5
CCR 1001-10, REG 8; 5 CCR 1001-4, REG 2; 5 CCR 1001-3, REG 1; AND 40
CFR 261). A SUMARY OF THESE ARARS | S PROVIDED | N THE ALTERNATI VE NO. 3
DESCRI PTI ON AND | N APPENDI X B.

THE TREATED PLUME AREA GROUNDWATER WOULD BE SAMPLED AS NECESSARY TO
COWPLY W TH FEDERAL U C REQUI REMENTS (40 CFR 144, 146, AND 147), RCRA
REQUI REMENTS ( SECTI ON 3020) AND STATE OF COLORADO REGULATI ONS (5 CCR
1002-2, SEC. 6.1.0, 5 CCR 1002-3, SEC. 10.1.0, AND 6 CCR 1007-3 SEC.
100.21(B)). AFTER TREATMENT, WATER WOULD BE DI SCHARGED | NTO

REI NFI LTRATI ON TRENCHES OR | NTO AN EXI STI NG GRAVEL PI T ALONG SAND CREEK.

I T I'S ESTI MATED THAT APPROXI MATELY SI X YEARS WOULD BE REQUI RED TO ATTAI N
EPA GROUNDWATER REMEDI ATI ON LEVELS IN THE PLUVE AREA AND APPROXI MATELY
13 YEARS WOULD BE REQUI RED TO ATTAI N EPA GROUNDWATER REMEDI ATI ON LEVELS
IN THE SCURCE AREA.

CAPI TAL COST FOR ALTERATIVE NO 5 WOULD BE APPROXI MATELY $989, 000.
ANNUAL O & M COST ARE ESTI MATED AT $135, 000 FOR YEARS 1-6 AND $95, 000
FOR YEARS 7-13. THE PRESENT WORTH COST WOULD BE APPROXI MATELY

$2, 081, 000.

#SCAA
VITT. SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

THE REMEDI AL ALTERNATI VES DEVELCPED I N THE CSC QU1 FS WERE ANALYZED I N
DETAI L USI NG NI NE EVALUATI ON CRITERIA. THE RESULTI NG STRENGTHS AND
WEAKNESSES OF THE ALTERNATI VES WERE THEN WEI GHED TO | DENTI FY

ALTERNATI VES PROVI DI NG THE BEST BALANCE AMONG THE NINE CRITERIA.  THESE
CRITERIA ARE (1) OVERALL PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMVENT;



(2) COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
(ARARS), (3) REDUCTION OF TOXICITY, MOBILITY, OR VOLUVE THROUGH
TREATMENT, (4) LONG TERM EFFECTI VENESS AND PERVANENCE; (5) SHORT- TERM
EFFECTI VENESS; (6) | MPLEMENTABI LI TY; (7) COST; (8)STATE ACCEPTANCE; AND
(9) COVMMUNI TY ACCEPTANCE. EACH OF THESE CRI TERIA | S DESCRI BED BELOW

CRITERION 1: PROTECTI ON CF HUVAN HEALTH AND ENVI RONMVENT

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT ADDRESSES WHETHER
A REMEDY PROVI DES ADEQUATE PROTECTI ON AND DESCRI BES HOW RI SKS POSED
THROUGH EACH PATHWAY ARE ELI M NATED, REDUCED, OR CONTRCLLED THRQUGH
TREATMENT, ENG NEERI NG CONTRCLS, COR | NSTI TUTI ONAL CONTRCLS.

THE "NO ACTI ON' ALTERNATI VE (ALTERNATIVE NO 1) |'S NOT PROTECTI VE OF THE
ENVI RONVENT BECAUSE | T WOULD NOT ELI M NATE OR REDUCE Rl SK THROUGH THE
TREATMENT OF CONTAM NANTS | N SO L AND GROUNDWATER ~ DUE TO THE OBSERVED
SO L CONTAM NATI ON, AN UNACCEPTABLE RI SK WOULD EXI ST UNDER ALTERNATI VE
NO 1 THROUGH DI RECT CONTACT W TH CONTAM NATED SO L (| NDUSTRI AL
EXPOSURE). CURRENT RI SK ASSOCI ATED W TH | NHALATI ON OF VOLATI LE

CONTAM NANTS | N AVBI ENT Al R (I NDUSTRI AL EXPCSURE) |'S OUTSI DE THE
ACCEPTABLE R SK RANGE. | N ADDI TION, W TH REGARD TO POTENTI AL PATHWAYS
ASSOCI ATED W TH GROUNDWATER USE, THI'S ALTERNATI VE |'S NOT PROTECTI VE OF
PUBLI C HEALTH AND THE ENVI RONVENT ( AGGREGATE RI SKS OF 6 X (10-2) CURRENT
WORKERS; 7 X (10-4) CURRENT RESI DENTS; AND 2 X (10-1) FUTURE RESI DENTS)
AND DCES NOT REDUCE POTENTI AL RI SKS ASSOCI ATED THESE PATHWAYS.

ALTERNATI VE NCS. 3 AND 5 ARE PROTECTI VE OF PUBLI C HEALTH AND THE

ENVI RONMENT.  ALL THE TREATMENT TECHNOLOG ES EMPLOYED BY THESE
ALTERNATI VES ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT BY

ELI M NATI NG OR REDUCI NG RI SK THROUGH THE TREATMENT OF CONTAM NANTS | N
SO LS AND GROUNDWATER.  ALTERNATI VE NO. 5, HONEVER, WOULD REDUCE RI SKS
ASSCCI ATED W TH GROUNDWATER I N LESS THAN ONE THI RD OF THE TI ME REQUI RED
BY ALTERNATI VE NO 3, THEREBY REDUCI NG THE PERI OD OF POTENTI AL EXPOSURE
BY TWD THI RDS.

CRI TERI ON 2: COWPLI ANCE W TH APPLI CABLE RELEVANT AND APPROPRI ATE
REQUI REVENTS ( ARARS) .

APPLI CABLE REQUI REMENTS ARE THOSE CLEANUP STANDARDS, STANDARDS OF
CONTROL, AND OTHER SUBSTANTI VE REQUI REMENTS, CRI TERIA, OR LI M TATI ONS
PROMULGATED UNDER FEDERAL OR STATE ENVI RONMVENTAL OR FACI LI TY SITI NG LAW
THAT SPECI FI CALLY ADDRESS A HAZARDOUS SUBSTANCE, POLLUTANT, CONTAM NANT,
REMEDI AL ACTI ON, LOCATI ON, OR OTHER Cl RCUMSTANCE AT A CERCLA SITE.
RELEVANT AND APPROPRI ATE REQUI REMENTS ARE THOSE CLEANUP STANDARDS,
STANDARDS OF CONTRCL, AND OTHER SUBSTANTI VE REQUI REMENTS, CRITERI A, OR
LI M TATI ONS PROMULGATED UNDER FEDERAL OR STATE ENVI RONMENTAL SI TI NG LAW
THAT WH LE NOT "APPLI CABLE'" TO A HAZARDOUS SUBSTANCE, PCLLUTANT,

CONTAM NANT, REMEDI AL ACTI QN, LOCATI ON, OR OTHER CI RCUMSTANCE AT A
CERCLA SI TE, ADDRESS PRCBLEMS OR SI TUATI ONS SUFFI CI ENTLY SI M LAR TO
THOSE ENCOUNTERED AT THE CERCLA SI TE THAT THEIR USE IS WELL SUI TED TO
THE PARTI CULAR SI TE.

COVPLI ANCE W TH ARARS ADDRESSES WHETHER A REMEDY W LL MEET ALL FEDERAL
AND STATE ENVI RONMENTAL LAWS ANDY OR PROVI DE BASI S FOR A WAl VER FROM ANY
OF THESE LAWS. THESE ARARS ARE DI VI DED | NTO CHEM CAL SPECI FI C, ACTI ON
SPECI FI C, AND LOCATI ON SPECI FI C GROUPS.

ALTERNATI VE NOS. 3 AND 5 WOULD COWPLY W TH ALL ARARS. ALTERNATIVE NO 1
WOULD NOT COVPLY W TH CHEM CAL- SPECI FI C ARARS FOR ALLUVI AL GROUNDWATER.
THE ALLUVI AL GROUNDWATER WOULD NOT BE CLEANED UP TO FEDERAL AND STATE
STANDARDS W THI N A REASONABLE TI ME FRAME (1. E., LESS THAN 50 YEARS).
BECAUSE THE NO ACTI ON ALTERNATI VE DCES NOT SATI SFY THE REQUI REMENTS CF
THE THRESHOLD CRI TERI A ( PROTECTI ON OF PUBLI C HEALTH AND ATTAI NVENT OF



ARARS), | T WLL NOT BE DI SCUSSED UNDER THE EVALUATI ON OF THE OTHER SEVEN
CRITERIA. AN EVALUATI ON CF ARARS FOR CSC QUL IS PROVIDED | N APPENDI X B.

CRI TERI ON 3: LONG TERM EFFECTI VENESS AND PERVANENCE

LONG TERM EFFECTI VENESS AND PERVANENCE REFERS TO THE ABI LI TY OF A REMEDY
TO MAI NTAI N RELI ABLE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT OVER
TIME. TH S CRI TERI ON | NCLUDES THE CONSI DERATI ON OF RESI DUAL RI SK AND
THE ADEQUACY AND RELI ABILITY COF CONTROLS.

ALTERNATI VE NO 5 WOULD RESULT IN M NI MAL RESI DUAL RI SKS. UNDER TH S
ALTERNATI VE, SO L AND GROUNDWATER CONTAM NANTS WOULD BE REDUCED TO
ACCEPTABLE LEVELS THROUGH TREATMENT. | T IS ANTI Cl PATED THAT ALTERNATI VE
NO. 3 WOULD ALSO RESULT IN M NI VAL RI SK UNLESS DNAPLS ARE PRESENT. |F
POCKETS OF DNAPLS ARE DETECTED TO BE PRESENT, TH S ALTERNATI VE WOULD NOT
BE EFFECTI VE AT REMOVI NG THESE LI QUIDS. THESE LI QUI DS WOULD CONTI NUE TO
ACT AS A SOURCE OF CONTAM NATION TO THE ALLUVI AL GROUNDWATER. DUE TO
THE LONG PERI OD OF TI ME REQUI RED TO | MPLEMENT ALTERNATI VE NO. 3, TH' S
ALTERNATI VE WOULD NOT BE EFFECTI VE | N CONTROLLI NG RI SK DURI NG THE PERI CD
OF | MPLEMENTATI ON.

CRITERION 4: REDUCTION CF TOXICI TY, MOBILITY, OR VOLUVE THROUGH TREATMENT

REDUCTION COF TOXICI TY, MOBILITY, OR VOLUVE THROUGH TREATMENT REFERS TO
THE PREFERENCE FOR A REMEDY THAT USES TREATMENT TO REDUCE HEALTH
HAZARDS, CONTAM NANT M GRATI ON, OR THE QUANTI TY OF CONTAM NANTS AT THE
SITE. ALL THE ALTERNATI VES EVMPLOY AN | RREVERSI BLE TREATMENT AS A

PRI MARY ELEMENT TO ADDRESS THE PRI NCl PAL THREAT OF CONTAM NATI ON.  BOTH
ALTERNATI VE NOCS. 3 AND 5 REDUCE TOXICI TY, MOBILITY, AND VOLUME OF
CONTAM NANTS IN SO L AND GROUNDWATER | N THE SOURCE AREA THROUGH
CATALYTI C OXI DATION. W TH REGARD TO TREATMENT OF GRCOUNDWATER | N THE
PLUME AREA, THESE ALTERNATI VES | NDI RECTLY REDUCE TOXI CI TY AND VOLUME
THROUGH PHOTODEGRADATI ON OF CONTAM NANTS.  ALTERNATI VE NO. 3 WLL NOT
MEET EPA' S STATUTORY PREFERENCE FOR TREATMENT OF A PRI NCl PAL THREAT CF
CONTAM NATI ON TO THE MAXI MUM EXTENT PRACTI CABLE, | F DNAPLS ARE PRESENT.

CRI TERI ON 5: SHORT- TERM EFFECTI VENESS

SHORT- TERM EFFECTI VENESS REFERS TO THE PERI CD OF TI ME NEEDED TO COWMPLETE
THE REMEDY AND ANY ADVERSE | MPACTS ON HUMAN HEALTH AND THE ENVI RONVENT
THAT MAY BE POSED DURI NG CONSTRUCTI ON AND | MPLEMENTATI ON OF THE REMEDY.

DUE TO A LARGER EXTRACTI ON VOLUME, GREATER NUMBER OF VEELLS, AND
CONSTRUCTI ON DESI GN, ALTERNATI VE NO 5 WOULD ACH EVE GROUNDWATER
REMEDI ATI ON LEVELS I N ONE TH RD THE TI ME REQUI RED UNDER ALTERNATI VE NO
3. THESE ALTERNATI VES ARE NOT EXPECTED TO POSE ANY APPRECI ABLE

SHORT- TERM RI SKS TO THE COVWUNI TY AND WORKERS DURI NG CONSTRUCTI ON AND

| MPLEMENTATI ON.

ALTERNATI VES NOS. 3 AND 5 RELEASE EM SSI ONS TO THE ATMOSPHERE, BUT AT
NEG.| G BLE LEVELS AND MNIMAL RISK (I.E., LESS THAN 1 X (10-6)).

ADDI TI ONAL CONTROLS FOR THESE TWD ALTERNATI VES | NCLUDE MONI TCRI NG TO
ENSURE COWPLI ANCE W TH STATE OF COLCRADO Al R QUALI TY STANDARDS, AND A
REASONABLE AVAI LABLE CONTROL TECHNOLOGY ANALYSI S TO ENSURE EM SSI ONS ARE
M N M ZED.

CRI TERION 6: | MPLEMENTABI LI TY

| MPLEMENTABI LI TY REFERS TO THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY
OF THE REMEDY, | NCLUDI NG THE AVAI LABI LI TY OF MATERI ALS AND SERVI CES
NEEDED TO | MPLEMENT THE CHOSEN SCLUTION. | T ALSO | NCLUDES COCRDI NATI ON
OF FEDERAL, STATE AND LOCAL GOVERNMENTS TO CLEAN UP THE SI TE.



BOTH ALTERNATI VE NOS. 3 AND 5 ARE TECHNI CALLY AND ADM NI STRATI VELY

FEASI BLE. ALTERNATI VE NO. 3 WOULD BE SLI GHTLY MORE EASY TO | MPLEMENT
THAN ALTERNATI VE NO. 5 BECAUSE OF THE TECHNI CAL COVPLEXI TI ES ASSCClI ATED
WTH A PULSED PUWPI NG SYSTEM | N ALTERNATI VE NO. 5, CATALYST WOULD BE
REQUI RED TO BE REPLACED MORE FREQUENTLY AND ACCESS WOULD BE REQUI RED TO
BE OBTAI NED FROM A SI GNI FI CANT NUMBER OF PROPERTY OMNERS. THESE
CONCERNS ARE CONSI DERED TO BE M NOR AND TECHNI CALLY AND ADM NI STRATI VELY
FEASI BLE.

BOTH ALTERNATI VES REQUI RE Al R AND GRCUNDWATER MONI TORING.  AIR
MONI TORI NG ACTI VI TI ES WOULD BE COCRDI NATED W TH EPA AND THE STATE OF COLCRADQ

CRITERION 7: COST

TH' S CRI TER ON EXAM NES THE ESTI MATED COSTS FOR EACH REMEDI AL
ALTERNATI VE. FOR COVPARI SON, CAPI TAL AND ANNUAL O & M COSTS ARE USED TO
CALCULATE A PRESENT WORTH COST FOR EACH ALTERNATI VE. ALTERNATI VE NO 3
HAS LOWER O & M AND CAPI TAL COSTS THAN ALTERNATIVE NO 5. THE PRESENT
WORTH COSTS OF ALTERNATI VE NO. 3 AND ALTERNATI VE NO. 5 ARE RELATI VELY
EQUI VALENT ($1, 922, 000 AND $2, 081, 000 RESPECTI VELY); HOWEVER,

ALTERNATI VE NO. 5 WOULD BE COVPLETED I N A MUCH SHORTER TI ME.

CRI TERI ON 8: STATE ACCEPTANCE

TH' S CRI TER ON PERTAINS TO THE STATE OF COLORADO S OPPCSI TI ON, SUPPORT,
OR COMMVENT REGARDI NG THE REMEDI AL ALTERNATI VES PROPCSED FOR CSC QUL.

THE STATE OF COLORADO HAS BEEN ACTI VELY | NVOLVED THROUGHOUT THE RI/FS
AND REMEDY SELECTI ON PROCESS. THE STATE OF COLORADO WAS PROVI DED THE
OPPORTUNI TY TO COMVENT ON THE RI/FS DOCUMENT AND PROPCSED PLAN, AND TOOK
PART IN THE PUBLI C MEETI NG HELD TO | NFCRM THE PUBLI C ON THE PROPOSED
PLAN. WRI TTEN COMMENTS FROM THE STATE OF COLORADO RECEI VED DURI NG THE
PUBLI C COMVENT PERI OD | NDI CATE THAT THE STATE CONCURS WTH EPA' S

| DENTI FI CATI ON OF ALTERNATI VE 5 AS THE PREFERRED REMEDY FOR CSC QUI.

THE STATE OF COLORADO | NDI CATED, HOWEVER, THAT SEVERAL STATE

REQUI REMENTS WERE | GNORED I N THE FS AND NOTED CONCERNS REGARDI NG
EXPOSURE CALCULATI ON CONDUCTED TO ASSESS PUBLI C HEALTH | MPACTS RESULTI NG
FROM AIR STRIPPI NG THE STATE OF COLCRADO S COMMENTS ARE FURTHER
ADDRESSED | N THE ATTACHED RESPONSI VENESS SUMVARY.

CRI TERION 9: COVMUNI TY ACCEPTANCE

COMWUNI TY ACCEPTANCE | NCLUDES DETERM NI NG VH CH COMPONENTS OF THE
ALTERNATI VES | NTERESTED PERSONS I N THE COVWUNI TY SUPPCRT, HAVE
RESERVATI ONS ABQUT, OR OPPOSE. EPA SCQLI G TED | NPUT FROM THE COMMUNI TY
ON THE CLEAN UP METHCDS PRCOPCSED FOR CSC QUL.  ALTHOUGH PUBLI C COMMVENT
| NDI CATED NO OPPCsI TI ON TO THE PREFERRED ALTERNATI VE, MANY CSC SI TE
RESI DENTS RAI SED CONCERNS AT THE PUBLI C MEETI NG OVER CUMJLATI VE PUBLI C
HEALTH | MPACTS RESULTI NG FROM Al R STRI PPI NG OPERATI ONS EI THER PRCOPCSED
OR | N OPERATI ON AT CSC QU1, CSC QU2, AND THE ROCKY MOUNTAI N ARSENAL.

#SR
I X. THE SELECTED REMEDY

EPA HAS SELECTED ALTERNATI VE NO. 5 AS THE REMEDY FOR THE CSC SITE QU
NO. 1. TH S REMEDY | S COWRI SED OF THE FOLLOW NG COVPONENTS:

* MONI TORI NG GROUNDWATER, DI SCHARGED TREATED WATER
AND AIR;, MONI TORI NG WLL | NCLUDE DETERM NATI ON
OF THE PRESENCE OR ABSENCE OF DNAPLS;

* NOTI FI CATI ON BY THE COLORADO STATE ENG NEERS
OFFI CE OF THE POTENTI AL HEALTH RI SKS ASSCCI ATED



W TH USE OF CONTAM NATED GROUNDWATER UPON
REQUEST FOR AN ALLUVI AL VELL PERM T WTHI N THE
QUL AREA;

* H GH VOLUMVE (1000 GPM AND PULSED PUWPI NG OF
GROUNDWATER EXCEEDI NG GROUNDWATER REMEDI ATI ON
LEVELS (I.E., MCLS AND PRCPCSED MCLS) | N THE
SOURCE AREA (AREA SOUTH OF EAST 48TH AVENUE) ;

* H GH VOLUVE (1000 GPM GROUNDWATER EXTRACTI ON
W TH N THE CSC PLUME AREA ( AREA NORTH OF EAST
48TH AVENUE AND SQUTH OF SAND CREEK);

* TREATMENT OF CONTAM NATED GRCOUNDWATER W TH TWD
Al R STRI PPI NG TOAERS FOR BOTH SQURCE AND PLUME
AREAS; THE SOURCE AREA Al R STRI PPI NG TONER WOULD
BE LOCATED ON THE CSC PROPERTY. THE PLUME AREA
Al R STRI PPER WOULD BE LOCATED NEAR EAST 52ND
AVENUE,;

* REI NJECTI ON AND REI NFI LTRATI ON OF TREATED
GROUNDWATER. AQUI FER REI NJECTI ON BY VELLS FOR
TREATED WATER FROM THE SOURCE AREA.

REI NFI LTRATI ON THROUGH DI SCHARGE | NTO A TRENCH
OR GRAVEL PI'T FOR TREATED WATER FROM THE PLUME
AREA;

* SO L VAPCR EXTRACTI ON OF CONTAM NATED SO LS
EXCEEDI NG SO L REMEDI ATI ON LEVELS;

* CATALYTI C OXI DATION CF Al R EM SSI ONS FROM THE
SO L VAPCR EXTRACTI ON SYSTEM AND SOURCE AREA Al R
STRIPPING UNIT. RECI RCULATI ON OF EXHAUST FROM
THE CATALYTI C OXI DATI ON SYSTEM | NTO THE
CONTAM NATED SO L.

THE REMEDI AL DESI GN W LL SPECI FY THE APPROPRI ATE NUMBER AND LOCATI ONS OF
VELLS AND MONI TORI NG PO NTS, AND SYSTEM PARAMETERS SUCH AS FLOW RATES
FOR THE SCURCE AND PLUVE AREA SYSTEMS. THE PRESENCE OR ABSENCE OF
DNAPLS WLL BE MONI TORED DURING RA. HOWTH S MONI TORING WLL BE
CONDUCTED W LL BE DETERM NED DURI NG RD. SQOVE MODI FI CATI ONS OR

REFI NEMENTS MAY BE MADE TO THE REMEDY DURI NG REMEDI AL DESI GN AND
CONSTRUCTI ON. SUCH MCDI FI CATI ONS OR REFI NEMENTS, | N GENERAL WOULD
REFLECT RESULTS OF THE ENG NEERI NG DESI GN PROCESS.  ESTI MATED COST FOR
THE SELECTED REMEDY | S $2, 081, 000.

THE SELECTION OF THI S REMEDY IS BASED UPON THE COWPARATI VE ANALYSI S COF
ALTERNATI VES PRESENTED IN SECTION VI11, AND PROVI DES THE BEST BALANCE OF
TRADECFFS W TH RESPECT TO THE NI NE EVALUATION CRI TERIA.  ARARS FOR THE
SELECTED REMEDY ARE PROVI DED | N APPENDI X B. SHORT TERM EFFECTI VENESS
WAS CRITI CAL | N SELECTI NG ALTERNATIVE NO 5. TH' S ALTERNATI VE W LL
CLEAN UP THE GROUNDWATER | N APPROXI MATELY ONE THI RD LESS TI ME AND AT
RELATI VELY THE SAME COST AS ALTERNATIVE NO 3. THE SELECTED REMEDY WLL
ALSO EFFECTI VELY REMOVE AND TREAT DNAPL' S | F DETECTED DURI NG RDY RA.

REMEDI ATI ON GOALS AND PERFORVANCE STANDARDS FOR GROUND WATER AND SO L

REMEDI AL ACTI ON OBJECTI VES
REMEDI AL ACTI ON OBJECTI VES FOR THI S SI TE ARE PRESENTED I N SECTION VI .

GROUND WATER

AREA OF ATTAI NVENT



THE AREA OF ATTAI NMENT FOR THE GRCUND WATER REMEDI ATI ON SHALL BE THE
ENTI RE CSC QU1 PLUME EXCEEDI NG GROUND WATER REMEDI ATI ON LEVELS FOR ALL
COCS.  THI'S I NCLUDES GROUND WATER EXCEEDI NG REMEDI ATI ON LEVELS W THI N
CSC QU1, | RRESPECTI VE OF CSC AND | DCA PROPERTY BOUNDARI ES. THE

ESTI MATED AREA REQUI RI NG REMEDI ATION | S SHOAN ON FIGURE 12. PCE IS AN

I NDI CATCR COVPOQUND FOR THE VOLATI LE CRGANI C PLUME. THE PLUME AREA SHOMWN
IN FI QURE 12 CURRENTLY | NCLUDES ALL AREAS WHERE OTHER COCS EXCEED THEI R
RESPECTI VE REMEDI ATI ON LEVELS. TH S AREA MAY BE REVI SED BASED ON WATER
QUALI TY SAMPLI NG DURI NG RDY RA.

RESTCORATI ON Tl ME FRAME

THE RESTORATI ON TI ME FRAME FOR THI S REMEDI AL ACTI ON | S ESTI MATED TO BE
APPROXI MATELY SI X YEARS | N THE SOURCE AREA ( SOUTH OF EAST 48TH AVENUE)
AND APPROXI MATELY 13 YEARS | N THE PLUVE AREA ( BETWEEN SAND CREEK AND
EAST 48TH AVENUE) .

PERFORVANCE STANDARDS

SPECI FI C PERFORVANCE STANDARDS, USED TO ENSURE ATTAI NVENT OF THE
REMEDI AL ACTI ON OBJECTI VES FOR GROUND WATER ARE:

1) REDUCE CONTAM NANT CONCENTRATI ONS | N GROUND WATER W THI N THE AREA OF
ATTAI NMENT TO THE REMEDI ATI ON LEVELS SPECI FI ED | N TABLE 5 AND TO LEVELS
WH CH PRESENT A TOTAL CARCI NOGENI C RI SK OF (10-4) TO (10-6).

2) ENSURE CAPTURE OF THE PLUVE W TH N THE AREA OF ATTAI NMENT. VER FY

THAT PLUVE MOVEMENT |'S BEI NG CONTROLLED BY MEASURI NG HYDRAULI C GRADI ENT
WTH N AND QUTSI DE OF THE PLUME, AND DEMONSTRATI NG THAT THE GRADI ENT | S
I N\VARD TOMRD THE PUVPI NG VELLS.

3) MEET ALL ARARS | DENTIFIED IN TH S ROD FOR THE REMEDI ATI ON OF GROUND
WATER, | NCLUDI NG REQUI REMENTS FCR Al R EM SSI ONS MONI TORI NG AND U C
REQUI REMENTS FOR REI NJECTI ON OF GROUND WATER

4) THE REMEDI AL ACTI ON SHALL BE CONSI DERED COWPLETE AFTER THE
REMEDI ATI ON LEVELS HAVE BEEN MAI NTAI NED | N ALL COWVPLI ANCE MONI TCRI NG
VELLS FOR FOUR YEARS.

THE EXTRACTI ON SYSTEM SHALL CONTI NUE TO OPERATE UNTI L REMEDI ATI ON LEVELS
HAVE BEEN MAI NTAI NED | N ALL COVPLI ANCE MONI TORI NG VEELLS FOR FOUR
CONSECUTI VE QUARTERS OF SAMPLI NG

AFTER THAT TI ME, GROUND WATER EXTRACTI ON MAY BE TERM NATED UPON APPROVAL
BY EPA. THE REMEDI ATI ON LEVELS MUST THEN BE MET FOR THREE ADDI TI ONAL
YEARS (WTH A SAMPLI NG FREQUENCY TO BE DETERM NED DURI NG RDY RA, BUT
EXPECTED TO BE QUARTERLY), AFTER WH CH THE REMEDI AL ACTI ON MAY BE

CONSI DERED COVPLETE. AFTER THE REMEDI AL ACTI ON | S COWPLETE, THERE MAY
BE ADDI TI ONAL MONI TORI NG REQUI RED BY EPA, AT EPA'S SOLE DI SCRETION. | F
ANY EXCEDENCE OF THE PERFORVANCE STANDARDS OCCURS I N ANY OF THE

COVPLI ANCE MONI TORI NG VELLS DURI NG THI' S THREE- YEAR PERI CD, THE

EXTRACTI ON AND TREATMENT SYSTEM SHALL BE RESTARTED AND OPERATED UNTI L
PERFORVANCE STANDARD ARE AGAI N ATTAINED I N ALL COVPLI ANCE MONI TCRI NG
VELLS. TH' S CYCLE SHALL CONTI NUE UNTI L QUARTERLY MONI TORI NG FCR ONE
YEAR DEMONSTRATES NO EXCEDENCE OF PERFORVANCE STANDARDS | N THE

COVPLI ANCE MONI TORI NG VELLS.

THE WELLS TO BE USED FOR COWVPLI ANCE MONI TORI NG FOR WATER QUALI TY AND
WATER LEVELS W LL BE APPROVED BY EPA DUR NG REVI EW OF THE 60 PERCENT RD
COVPLETI ON REPCRT, AND WLL, AT AMN MM |NCLUDE WELLS UPGRADI ENT COF
THE PLUVE, WTHI N THE PLUME, ARCUND THE PLUME, AND DOMNGRADI ENT COF THE
PLUME. ANY STATI STI CAL METHODS TO AVERAGE WELL CONCENTRATI ONS SHALL BE



SPECI FI ED DURI NG RDY RA.

THE TH RD REMEDI AL ACTI ON OBJECTI VE, STATED ABOVE, |S TO RESTORE GROUND
WATER TO | TS BENEFI Cl AL USE AS A DRI NKI NG WATER AQUI FER  BASED ON

| NFORVATI ON OBTAI NED DURI NG THE REMEDI AL | NVESTI GATI ON AND A CAREFUL
ANALYSI S OF ALL REMEDI AL ALTERNATI VES, EPA AND THE STATE OF COLCRADO
BELI EVE THAT THE SELECTED REMEDY WLL ACH EVE TH' S OGBJECTIVE. | T MAY
BECOVE APPARENT, HOWEVER, DURI NG | MPLEMENTATI ON OR OPERATI ON OF THE
GROUND WATER EXTRACTI ON SYSTEM AND | TS MODI FI CATI ONS, THAT CONTAM NANT
LEVELS HAVE CEASED TO DECLI NE OR ARE REMAI NI NG CONSTANT AT LEVELS H GHER
THAN THE REMEDI ATI ON GOAL OVER SOVE PORTI ON OF THE CONTAM NATED PLUME.
IN SUCH A CASE, THE SYSTEM S PERFORVANCE STANDARDS ANDY CR THE REMEDY NAY
BE REEVALUATED. | F NEW EXTRACTI ON CR REMEDI ATI ON TECHNOLOG ES BECOVE
AVAI LABLE | N THE FUTURE WH CH WOULD S| GNI FI CANTLY | MPROVE THE

REMEDI ATI ON PROCESS ( ALLOW ATTAI NVENT OF REMEDI ATI ON LEVELS WHI CH WERE
NOT PREVI QUSLY ATTAI NABLE, OR EXPEDI TE THE CLEANUP), THE REMEDY WLL BE
REEVALUATED | N LI GHT OF THE NEW I NFORVATI O\

THE SELECTED REMEDY WLL | NCLUDE GROUND WATER EXTRACTI ON FOR AN

ESTI MATED PERI OD OF SI X YEARS IN THE SOURCE AREA AND 13 YEARS IN THE
PLUME AREA, DURI NG WHI CH TI ME THE SYSTEM S PERFORVANCE W LL BE CAREFULLY
MONI TORED ON A REGULAR BASI S AND ADJUSTED AS WARRANTED BY THE
PERFORVANCE DATA COLLECTED DURI NG CPERATI ON.  MODI FI CATI ONS MAY | NCLUDE
ANY CR ALL OF THE FOLLOW NG

A AT | NDI VI DUAL VEELLS WHERE CLEANUP GCALS HAVE BEEN
ATTAI NED, PUVPI NG MAY BE DI SCONTI NUED;

B) ALTERNATI NG PUVPI NG AT VELLS TO ELI M NATE STAGNATI ON
PO NTS;

o] PULSE PUWMPI NG TO ALLOW AQUI FER EQUI LI BRATI ON AND TO ALLOW
ADSCRBED CONTAM NANTS TO PARTI TI ON | NTO GROUND WATER, AND

D I NSTALLI NG ADDI TI ONAL EXTRACTI ON VELLS TO FAC LI TATE OR
ACCELERATE CLEANUP OF THE CONTAM NANT PLUMVE.

TO ENSURE THAT REMEDI ATI ON LEVELS ARE NAI NTAI NED AT THOSE WELLS WHERE
PUWPI NG HAS CEASED, THOSE WELLS WLL BE MONI TORED EVERY YEAR FOLLOW NG
DI SCONTI NUATI ON OF GROUNDWATER EXTRACTI ON, UNTIL THE REMEDI AL ACTION IS
COVPLETED.

5) BEST EFFORTS SHALL BE USED TO REMEDI ATE THE PLUME IN A TI MELY MANNER
"BEST EFFORTS" SHALL | NCLUDE | MPLEMENTATI ON OF THE REMEDY | N COVPLI ANCE

W TH THE ROD, CONSENT DECREE AND SOW TO MAXI M ZE PERFORVANCE COF THE

REMEDI AL ACTI ON TO ACH EVE THE PERFORVANCE STANDARDS AS QUI CKLY AS PCSSI BLE.

PERFORVANCE AND COWVPLI ANCE SAMPLI NG PROGRAM

A SAVPLI NG PROGRAM FOR MONI TORI NG THE REMEDI AL ACTI ON PERFORVANCE AND
FOR DETERM NI NG COVPLI ANCE W TH THE PERFORMANCE STANDARDS SHALL BE

| MPLEMENTED DURI NG THE REMEDI AL ACTION. TH' S PROGRAM W LL BE DEVELCPED
DURI NG REMEDI AL DESI GN AND SHALL I NCLUDE, AT A MNIMUM THE FOLLOW NG
LOCATI ONS OF PERFORVANCE AND COVPLI ANCE MONI TORI NG VEELLS FOR WATER

QUALI TY SAMPLI NG FREQUENCY OF MONI TORI NG OF PERFORVANCE AND COMPLI ANCE
WELLS, ANALYTI CAL PARAMETERS ( FOCUSI NG ON COCS W TH PCSSI BLE USE OF

| NDI CATOR CHEM CALS), SAMPLI NG FI ELD METHODS, WATER LEVEL MEASUREMENT
FREQUENCY, ANALYTI CAL METHODS FOR CHEM CAL ANALYSI S (W TH PCSSI BLE USE
OF NON-CLP ANALYSIS), LOCATI ONS AND METHODS FOR WATER LEVEL MEASUREMENT,
AND STATI STI CAL METHODS FCOR EVALUATI NG DATA. THE PERFORVANCE AND
COVPLI ANCE SAMPLI NG PROGRAM W LL BE SPECI FI ED I N THE RA WORKPLAN AND NAY
BE MODI FI ED DURI NG THE RA.



THE PERFORMANCE MONI TORI NG SYSTEM W LL BE DESI GNED TO PROVI DE
I NFORVATI ON THAT CAN BE USED TO EVALUATE THE EFFECTI VENESS COF THE
REMEDI AL ACTI ON W TH RESPECT TO THE FCOLLOW NG

* HORI ZONTAL AND VERTI CAL EXTENT OF THE PLUME AND
CONTAM NANT CONCENTRATI ON GRADI ENTS, | NCLUDI NG A MASS
BALANCE CALCULATI ON, | F PCsSI BLE
* RATE AND DI RECTI ON OF CONTAM NANT M GRATI ON
* CHANGES | N CONTAM NANT CONCENTRATI ONS CR DI STRI BUTI ON OVER TI ME
* EFFECTS OF ANY MODI FI CATI ONS TO THE ORI G NAL REMEDI AL ACTI ON.

OTHER | TEMS TO BE SPECI FI ED | N THE PERFORVANCE MONI TORI NG PLAN | NCLUDE:

* MONI TORI NG OF CONCENTRATI ONS OF | NFLUENT AND EFFLUENT TO
THE Al R STRI PPER AND CATALYTI C OXI DATI ON UNI TS (| NFLUENT
WATER CONCENTRATI ON, AND EFFLUENT WATER AND Al R
CONCENTRATI ONS) SO AS TO MEET Al R EM SSI ON STANDARDS

* CONCENTRATI ONS OF CONTAM NANTS | N GROUND WATER TO BE
REI NJECTED, SO AS TO COVPLY W TH Ul C REQUI REMENTS FOR
REI NJECTED GROUND WATER

SA LS
AREA OF ATTAI NVENT

THE AREA OF ATTAI NMENT FOR THE SO L REMEDI ATI ON SHALL BE THE ENTI RE AREA
WTH N CSC QU1 WTH SO L CONCENTRATI ONS EXCEEDI NG THE REMEDI ATI ON LEVELS
CI TED I N SECTI ON VI, | RRESPECTI VE OF CSC AND | DCA PRCPERTY BOUNDARI ES.
THE ENTI RE VERTI CAL SO L COLUW WLL BE USED TO DETERM NE WHERE

REMEDI ATION | S REQUI RED. THE ESTI MATED AREA REQUI RI NG REMEDI ATION | S
SHOM IN FIGURE 8. TH' S AREA MAY BE REVI SED BASED ON SO L SAMPLI NG

DURI NG RD RA.

RESTCORATI ON Tl ME FRAME

THE RESTORATI ON TI ME FRAME FOR THI S REMEDI AL ACTI ON | S ESTI MATED TO BE
APPROXI MATELY 150 DAYS.

PERFORVANCE STANDARDS

SPECI FI C PERFORVANCE STANDARDS, USED TO ENSURE ATTAI NVENT OF THE
REMEDI AL ACTI ON OBJECTI VES FOR SO L, ARE:

1) REDUCE CONTAM NANT CONCENTRATIONS IN SO L WTH N THE AREA OF
ATTAI NVENT TO THE SO L REMEDI ATI ON LEVELS SPECI FI ED I N SECTI ON VI .

2) MEET ALL ARARS | DENTIFIED IN TH S ROD FOR THE REMEDI ATION OF SO L,
I NCLUDI NG REQUI REMENTS FOR Al R EM SSI ONS MONI TORI NG

3) THE REMEDI AL ACTI ON SHALL BE CONSI DERED COWPLETE AFTER THE SO L

REMEDI ATI ON LEVELS HAVE BEEN ATTAINED I N ALL COWVPLI ANCE SO L BORI NGS AND
SURFACE SO L SAMPLES. ATTAI NVENT OF THE REMEDI AL ACTI ON OBJECTI VES FOR
THE | NCI DENTAL | NGESTI ON AND DI RECT CONTACT PATHWAYS MJST BE VERI FI ED
THROUGH CHEM CAL ANALYSI S OF THE UPPER SI X | NCHES OF SO L.  ATTAI NVENT
OF THE REMEDI AL ACTI ON GBJECTI VES FOR THE PATHWAY OF M GRATION OF SO L
CONTAM NANTS | NTO GROUND WATER MUST BE VERI FI ED BY SAMPLI NG THE SO L
CONCENTRATI ONS AREALLY (FROM A NUMBER OF BOREHOLES) AND VERTI CALLY (FROM
A NUMBER OF SAMPLES COLLECTED FROM A SI NGLE BOREHOLE). THE EXTRACTI ON
SYSTEM SHALL CONTI NUE TO OPERATE UNTI L REMEDI ATI ON LEVELS HAVE BEEN
REACHED | N ALL COWPLI ANCE SO L BORINGS AND SURFACE SO L SAMPLES (UPPER
SIX INCHES OF SO L). ATTAINVENT OF THE SO L REMEDI ATI ON LEVELS WLL BE
VERI FI ED BY CHEM CAL ANALYSI S OF SO L SAMPLES, NOT BY SO L HEADSPACE



ANALYSI S. AFTER THE REMEDI AL ACTION | S COWPLETE, THERE MAY BE
ADDI TI ONAL MONI TORI NG REQUI RED BY EPA, AT EPA'S SOLE DI SCRETI ON.

THE SO L BORI NGS AND SURFACE SO L SAVPLES TO BE USED FOR COVPLI ANCE

MONI TORING FOR SO L WLL BE SPECI FI ED DURI NG REMEDI AL DESI GN, AND WLL,
AT A MN MM | NCLUDE BORI NGS AND SAMPLES W THI N AND SURRCUNDI NG THE
AREA OF ATTAI NVENT. THE BORINGS SHALL BE DRI LLED TO THE WATER TABLE, AT
A MN MM AS APPROVED BY EPA DURI NG RD. ANY STATI STI CAL METHCDS TO
AVERAGE SO L CONCENTRATI ON AREALLY OR VERTI CALLY WTH N A BOREHCOLE SHALL
BE SPECI FI ED DURI NG Ry RA.  THE EPA GUI DANCE DOCUMENT ENTI TLED " METHODS
FOR EVALUATI NG THE ATTAI NMENT OF CLEANUP STANDARDS- - VOLUME 1: SO LS AND
SCLI D MEDI A" (EPA 230/ 02-89-042) WLL BE CONSULTED WHEN ESTABLI SH NG THE
PERFORVANCE AND COWVPLI ANCE SAMPLI NG PROGRAM DESCRI BED | N THE FOLLOWN NG
SUBSECTI ON.

I T MAY BECOVE APPARENT DURI NG | MPLEMENTATI ON OR OPERATI ON OF THE SO L
REMEDI ATI ON SYSTEM THAT CONTAM NANT LEVELS HAVE CEASED TO DECLI NE OR ARE
REVAI NI NG CONSTANT AT LEVELS H GHER THAN THE REMEDI ATI ON LEVEL. | N SUCH
A CASE, THE SYSTEM S PERFORVANCE STANDARDS AND OR THE REMEDY MAY BE
REEVALUATED. | F NEW EXTRACTI ON CR REMEDI ATI ON TECHNCLOG ES BECOVE

AVAI LABLE | N THE FUTURE WH CH WOULD S| GNI FI CANTLY | MPROVE THE

REMEDI ATI ON PROCESS ( ALLOW ATTAI NVENT OF REMEDI ATI ON LEVELS WHI CH WERE
NOT PREVI QUSLY ATTAI NABLE, OR EXPEDI TE THE CLEANUP), THE REMEDY WLL BE
REEVALUATED | N LI GHT OF THE NEW | NFORVATI O\

THE SO L REMEDI ATI ON SYSTEM S PERFCRVANCE W LL BE CAREFULLY MONI TORED ON
A REGULAR BASI S AND ADJUSTED AS WARRANTED BY THE PERFORVANCE DATA
COLLECTED DURI NG CPERATI O\

4) THE PRP SHALL USE BEST EFFORTS TO REMEDI ATE THE SO L IN A TI MELY
MANNER. " BEST EFFORTS" SHALL | NCLUDE | MPLEMENTATI ON OF THE REMEDY | N
COWPLI ANCE W TH THE RCD, CONSENT DECREE AND SON TO MAXI M ZE PERFORVANCE
OF THE REMEDI AL ACTI ON TO ACH EVE THE PERFORVANCE STANDARDS AS QUI CKLY
AS PCSSI BLE.

PERFORVANCE AND COWVPLI ANCE SAMPLI NG PROGRAM

A SAVPLI NG PROGRAM FOR MONI TORI NG THE REMEDI AL ACTI ON PERFORVANCE AND
FOR DETERM NI NG COVPLI ANCE W TH THE PERFORMANCE STANDARDS SHALL BE

| MPLEMENTED DURI NG THE REMEDI AL ACTION. TH' S PROGRAM W LL BE DEVELCPED
DURI NG REMEDI AL DESI GN AND SHALL I NCLUDE, AT A MNIMUM THE FOLLOW NG
LOCATI ONS OF PERFORVANCE MONI TORI NG PO NTS WTH N THE SO L VAPCR
EXTRACTI ON SYSTEM LOCATI ONS OF COVPLI ANCE MONI TORI NG BOREHCOLES TO BE
DRI LLED AFTER REMEDI ATION | S BELI EVED TO BE COVWPLETE, TO CONFI RM THAT
REMEDI ATI ON LEVELS HAVE BEEN REACHED; FREQUENCY OF MONI TORI NG OF THE
PERFORVANCE OF THE SVE SYSTEM ANALYTI CAL PARAMETERS ( FOCUSI NG ON CCCs,
W TH PGSSI BLE USE OF | NDI CATOR CHEM CALS), ANALYTI CAL METHODS FOR
LABORATCORY AND FI ELD CHEM CAL ANALYSI S (W TH PCSSI BLE USE OF NON-CLP
ANALYSI S), FI ELD SAVPLI NG METHCDS, AND STATI STI CAL METHODS FCR

EVALUATI NG DATA. THE PERFORVANCE AND COVPLI ANCE SAMPLI NG PROGRAM W LL
BE SPECI FIED I N THE RA WORKPLAN, AND MAY BE MODI FI ED DURI NG THE RA

OTHER | TEMS TO BE SPECI FI ED | N THE PERFORVANCE MONI TOCRI NG PLAN | NCLUDE:
MONI TORI NG OF CONCENTRATI ONS OF | NFLUENT AND EFFLUENT Al R | NTO AND QUT
OF THE CATALYTI C OXI DATI ON UNIT.

#SD

X. STATUTORY DETERM NATI ONS

EPA' S PRI MARY RESPONSI BI LI TY AT SUPERFUND SI TES | S TO SELECT REMEDI AL
ACTI ONS THAT ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT. CERCLA



ALSO REQUI RES THAT THE SELECTED REMEDI AL ACTION FOR A SITE COWLY W TH
APPLI CABLE OR RELEVANT AND APPRCPRI ATE ENVI RONVENTAL STANDARDS

ESTABLI SHED UNDER FEDERAL AND STATE ENVI RONMVENTAL LAWS, UNLESS A WAI VER
IS GRANTED. THE SELECTED REMEDY MJST ALSO BE COST- EFFECTI VE AND UTI LI ZE
PERVANENT TREATMENT TECHNOLOG ES OR RESCQURCE RECOVERY TECHNCLOGQ ES TO
THE MAXI MUM EXTENT PRACTI CABLE. THE STATUTE ALSO CONTAI NS A PREFERENCE
FOR REMEDI ES THAT | NCLUDE TREATMENT AS A PRI NCl PAL ELEMENT. THE
FOLLOW NG SECTI ONS DI SCUSS HOW THE SELECTED REMEDY FOR THE CSC QUL SITE
MEETS THESE STATUTORY REQUI REMENTS.

PROTECTI ON OF HUVAN HEALTH AND ENVI RONVENT

I'N CRDER TO MEET THE REMEDI AL OBJECTI VES QUTLI NED PREVI QUSLY, THE Rl SK
ASSCCI ATED W TH EXPOCSURE TO THE CONTAM NATED SO L AND GROUNDWATER MUST
FALL WTH N THE ACCEPTABLE R SK FOR CARCI NOGENS. ATTAI NMENT OF SO L AND
GROUNDWATER REMEDI ATI ON LEVELS DESCRI BED PREVI QUSLY IN SECTION VI WLL
ASSURE THAT SI TE RI SK FALLS WTHI N TH S RANGE. EPA EXPECTS THAT

CONTAM NANTS W LL BE REDUCED TO ACCEPTABLE LEVELS IN 150 DAYS FOR THE
SO L, 6 YEARS FOR GROUNDWATER | N THE PLUVE AREA (BETWEEN SAND CREEK AND
EAST 48TH AVENUE) AND 13 YEARS FOR GROUNDWATER | N THE SOURCE AREA ( SQUTH
OF EAST 48TH AVENUE). OF ALL THE ALTERNATI VES EVALUATED FOR CSC QU1,
THE SELECTED ALTERATI VE PROVI DES THE BEST PROTECTI ON TO HUVAN HEALTH I N
THE LEAST AMOUNT OF TI ME. NO UNACCEPTABLE SHORT- TERM RI SKS OR

CROSS- MEDI A | MPACTS WOULD RESULT THROUGH | MPLEMENTATI ON OF TH' S REMEDY.

ATTAI NVENT OF APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS OF
ENVI RONVENTAL LAVWS

ALL ARARS WOULD BE MET BY THE SELECTED REMEDY.
CHEM CAL- SPECI FI C ARARS

THE SELECTED REMEDY WOULD ACHI EVE COWPLI ANCE W TH CHEM CAL- SPECI FI C
ARARS RELATED TO THE ALLUVI AL GROUNDWATER WTHIN THE CSC QU1 AREA. THE
RELEVANT AND APPROPRI ATE REQUI REMENTS | NCLUDE FEDERAL AND STATE PRI MARY
DRI NKI NG WATER STANDARDS ESTABLI SHED BY THE SAFE DRI NKI NG WATER ACT.
SOVE CONTAM NANTS COF CONCERN | DENTI FI ED FOR CSC QU1 HAVE MCLS. MCLS
HAVE BEEN PROPCSED FOR THE MAJORITY OF THE REMAI NI NG CONTAM NANTS CF
CONCERN | DENTI FI ED FOR TH'S ROD AS TBCS. CONCENTRATI ON OF COCS AT THE
CSC QU1 SI TE WOULD BE REDUCED BELOW MCLS OR PROPCSED MCLS BY

| MPLEMENTATI ON OF ALTERNATI VE 5.

VINYL CHLORI DE EM SSI ONS FROM THE Al R STRI PPI NG TREATMENT SYSTEM W LL BE
MONI TORED AND | F REQUI RED, CONTRCLS WOULD BE | MPLEMENTED TO ENSURE
COVPLI ANCE W TH NATI ONAL EM SSI ON STANDARDS FOR HAZARDOUS Al R POLLUTANTS
(40 CFR PART 61.60). AT PRESENT I T IS NOT EXPECTED THAT CONSTI TUENTS
FOR WHI CH STANDARDS HAVE BEEN ESTABLI SHED FOR THE COLCRADO Al R QUALI TY
CONTROL ACT (CRS-25-7-101-2) WLL BE EMTTED. | N THE UNLI KELY EVENT
THAT THESE CONSTI TUENTS ARE PRCDUCED, THE NECESSARY CONTRCOLS WOULD BE

| MPLEMENTED | N ORDER FOR THE EM SSI ONS TO COVPLY W TH THE REGULATI ONS.
PREDI CTED Al R EM SSI ON CONCENTRATI ONS FOCR THE PLUME AREA IN THE QUL FS
ARE W TH N ACCEPTABLE LEVELS BASED ON AN ASSESSMENT CONDUCTED IN THE FS.
THESE ESTI MATES ARE BASED ON GENERALI ZED ASSUVPTI ONS VWHI CH CANNCT BE
VERI FI ED UNTIL THE FINAL LOCATION CF THE AIR STRIPPINGUNIT IS

I DENTI FI ED. R SKS ASSOCI ATED W TH Al R STRI PPI NG OPERATI ONS FCR THE
PLUME AREA WLL BE REEVALUATED BASED ON THE | DENTI FI CATION OF A SPECIFI C
LOCATI ON FOCR THE AIR STRIPPING UNI T DURI NG REMEDI AL DESI GN.

| MPLEMENTATI ON OF Al R EM SSI ON CONTRCLS ANDY OR EM SSI ON LI M TATI ONS MAY
BE REQUI RED PENDI NG THAT ASSESSMENT.

ACTI ON- SPECI FI C ARARS

THE SELECTED REMEDY WOULD COWMPLY W TH ACTI ON- SPECI FI C ARARS FOR



I NJECTI ON OF TREATED WATER BACK | NTO THE GROUNDWATER AS SET FORTH I N
STATE OF COLCRADO REGULATIONS 5 CCR 1002-3 SEC. 10.1.0, 5 CCR 1002-2,
SEC. 6.1.0 AND 6 CCR 1007-3 SEC. 100.21(B), FEDERAL U C PROGRAM 40 CFR
144- 147 AND RCRA SEC. 3020.

EPA PCLI CY (APPLI CABI LI TY OF LAND DI SPCSAL RESTRI CTI ONS TO RCRA AND
CERCLA GROUNDWATER TREATMENT | NJECTI ON SUPERFUND NMANAGEMENT REVI EW
RECOMMENDATI ON NO. 26 OSWER DI RECTI VE NO  9234. 1- 06, DECEMBER 27, 1989)
I'S THAT U C RULES TAKE PRECEDENCE OVER LDRS FOR | NJECTI ON OF HAZARDQUS
WASTE | NTO THE GROUNDWATER. THEREFORE, FOR | NJECTI ON OF THE TREATED
WATER, THE LDRS ARE NOT RELEVANT AND APPROPRI ATE. HOWEVER, AS NOTED
PREVI QUSLY, U C REGULATI ONS ARE APPLI CABLE TO TH S ACTI ON.

AS DI SCUSSED ABOVE, LAND DI SPOSAL RESTRI CTI ONS ARE NOT APPLI CABLE TO THE
GROUNDWATER | NJECTI ON ASPECTS OF THE SELECTED REMEDY. | NSTEAD, RCRA
SECTI ON 3020 APPLIES TO REI NJECTI ON OF TREATED GROUNDWATER | NTO CLASS |V
I NJECTI ON VELLS DURI NG CERCLA RESPONSE ACTIONS.  SINCE THE GOAL IS TO
CLEAN UP GROUNDWATER TO DRI NKI NG WATER LEVELS, HEALTH BASED DRI NKI NG
WATER STANDARDS (MCLS), RATHER THAN LAND DI SPCSAL RESTRI CTI ONS, ARE
RELEVANT AND APPROPRI ATE CLEAN UP STANDARDS.

FEDERAL AND STATE OF COLORADO REQUI REMENTS PERTAI NI NG TO Al R EM SSI ONS
WLL BE MET WTH REGARD TO Al R STRI PPl NG OPERATI ONS. THESE | NCLUDE
COLORADO AR QUALI TY REGULATIONS 1,2, 3 AND 8 (FOR VINYL CHLORIDE). THE
SPECI FI C ACTI ONS REGULATED AND THE SPECI FI C REGULATORY Cl TATI ONS ARE
PRESENTED | N APPENDI X B.

LOCATI ON SPECI FI C ARARS

THE SELECTED REMEDY WOULD ADDRESS AND COVPLY W TH ALL LOCATI ON- SPECI FI C
ARARS FOR PRESERVATI ON AND PROTECTI ON OF THE SAND CREEK RI VER FLOCDPLAI N
ACCCORDI NG TO REQUI REMENT COF 40 CFR 6. 3022 AND PROTECTI ON CF SITE
VETLANDS WTH N THE CSC QUL AREA.

COST EFFECTI VENESS

EPA BELI EVES THE SELECTED REMEDY |'S COST- EFFECTI VE | N M Tl GATI NG THE

PRI NGl PAL RI SK POSED BY CONTAM NATED GROUNDWATER W THI N A REASONABLE
PERI CD OF TIME. SECTI ON 300.430(F)(11)(D) OF THE NCP REQUI RES EPA TO
EVALUATE COST- EFFECTI VENESS BY COMPARI NG ALL THE ALTERNATI VES WH CH MEET
THE THRESHOLD CRI TERI A: PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT
AND THE ATTAI NVENT OF ARARS, AGAI NST THREE ADDI TI ONAL BALANCI NG

CRI TERI A: LONG TERM EFFECTI VENESS AND PERVANENCE; REDUCTI ON OF TOXI Ol TY,
MOBI LI TY OR VOLUME THROUGH TREATMENT; AND SHORT- TERM EFFECTI VENESS. THE
SELECTED REMEDY MEETS THESE CRI TERIA AND PROVI DES FOR OVERALL

EFFECTI VENESS | N PROPORTI ON TO | TS COSTS. THE SELECTED REMEDY IS
APPROX| MATELY THE SAME COST AS ALTERNATIVE NO. 3, HOWEVER, |T WLL

ACH EVE GROUNDWATER REMEDI ATI ON LEVELS | N APPROXI MATELY ONE THI RD THE

TI ME REQUI RED FOR ALTERNATI VE NO. 3.

THEREFORE, THE SELECTED REMEDY | S COST- EFFECTI VE AS DEFI NED I N THE NCP.
THE ESTI MATED COST FOR THE SELECTED REMEDY | S APPROXI MATELY $2, 081, 000.

UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT
TECHNOLOG ES OR RESOURCE RECOVERY TECHNOLOG ES TO THE NMAXI MUM EXTENT
PRACTI CABLE

EPA BELI EVES THE SELECTED REMEDY REPRESENTS THE MAXI MUM EXTENT TO WH CH
PERVANENT SCLUTI ONS AND TREATMENT TECHNOLOG ES CAN BE UTILIZED IN A
COST- EFFECTI VE MANNER FOR CSC QU1. OF THOSE ALTERNATI VES THAT ARE
PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT AND COVPLY W TH ARARS,

EPA HAS DETERM NED THAT THE SELECTED REMEDY PROVI DES THE BEST BALANCE OF
TRADE- OFFS | N TERVB OF LONG TERM EFFECTI VENESS AND PERVANENCE, REDUCTI ON



IN TOXICTY, MXBILITY OR VOLUME ACH EVED THROUGH TREATMENT; SHORT- TERM
EFFECTI VENESS; | MPLEVENTABI LI TY; AND COST, AND ALSO CONSI DERI NG THE
STATUTCRY PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT AND

CONSI DERI NG STATE AND COMMUNI TY ACCEPTANCE.

OF THE TWD ALTERNATI VES WHI CH MEET THE THRESHOLD CRI TERI A ( ALTERNATI VE
NCS. 3 AND 5), THE SELECTED REMEDY (ALTERNATIVE NO 5) REDUCES TOXI O TY,
MOBI LI TY AND VOLUVE OF THE CONTAM NANTS | N THE GROUNDWATER AND SO L
EQUALLY AS WELL AS ALTERNATI VE NO. 3. SHORT TERM EFFECTI VENESS WAS

CRI TI CAL | N CHOOSI NG ALTERNATI VE NO 5 DUE TO THE MJCH SHORTER

REMEDI ATI ON Tl ME FRAME.

PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

THE SELECTED REMEDY SATI SFI ES THE STATUTORY PREFERENCE FOR TREATMENT AS
A PRINCI PAL ELEMENT. | F POOLS AND POCKETS OF DNAPL ARE DETECTED, THEY
W LL BE TREATED THROUGH EXTRACTI ON, Al R STRI PPI NG AND CATALYTI C

OXI DATI ON.  TREATMENT OF DNAPLS MAY REQUI RE THAT THE DNAPL BE DI LUTED
PRI OR TO TREATMENT.  SURFI Cl ALLY CONTAM NATED SO LS DO NOT POSE A

SUFFI C ENT RI SK TO BE CONSI DERED A " PRI NCI PAL THREAT".

#DSC
XlI. DOCUMENTATI ON OF SI GNI FI CANT CHANGES

NO SI GNI FI CANT CHANGES

THE PROPCSED PLAN FOR QUL OF THE CHEM CAL SALES COWVPANY SI TE WAS
RELEASED FCR PUBLI C COMMENT ON FEBRUARY 28, 1991. THE PROPOSED PLAN

| DENTI FI ED ALTERNATI VE 5 AS THE PREFERRED ALTERNATI VE. EPA REVI EWED ALL
WRI TTEN AND VERBAL COMMENTS SUBM TTED DURI NG THE PUBLI C COMMVENT PERI CD.
UPON REVI EW OF THESE COMMVENTS, | T WAS DETERM NED THAT NO S| GNI FI CANT
CHANGES TO THE REMEDY, AS I T WAS ORI G NALLY | DENTI FI ED I N THE PROPCSED
PLAN, WERE NECESSARY.



#TA
TABLE 3
SUMVARY OF CANCER RI SKS BY PATHWAY FOR
POTENTI AL RECEPTORS AT THE CHEM SALES QU1 SITE

EXPOSURE PATHWAY CURRENT CURRENT
WORKERS RESI DENTS

GROUNDWATER PATHWAYS
| NGESTI ON OF GROUNDWATER 4 X (10-2) 3 X (10-4)

| NHALATI ON OF VOCS DUR NG
SHONER! NG 2 X (10-2) 4 X (10-4)

DI RECT CONTACT W TH VOCS

DUR NG SHOWER! NG 3 X (10-6) 1 X (10-7)

TOTAL RI SK FOR GROUNDWATER

PATHWAYS 6 X (10-6) 7 X (10-4)
FUTURE FUTURE
RES| DENTS CHI LDREN

GROUNDWATER PATHWAYS

| NGESTI ON OF GROUNDWATER 1 X (10-1) NE

| NHALATI ON OF VOCS DUR NG

SHONER! NG 9 X (10-2) NE

DI RECT CONTACT W TH VOCS

DUR NG SHOWER! NG 8 X (10-6) NE

TOTAL RI SK FOR GROUNDWATER

PATHWAYS 1 X (10-1) NE
CURRENT CURRENT
WORKERS RES| DENTS

SO L PATHWAYS

DI RECT CONTACT W TH SURFACE

SO L (DERVAL ABSORPTI ON) 2 X (10-6) NE

| NCI DENTAL | NGESTI ON OF

SURFACE SO L 7 X (10-7) NE

TOTAL RI SK FOR SO L

PATHWAYS 2 X (10-6) NE

| NHALATI ON OF VOCS | N

OQUTDOOR AMBI ENT Al R 5 X (10-5) NE

TOTAL RI SK FOR Al R PATHMYS 5 X (10-5) NE

TOTAL Rl SK 6 X (10-2) 7 X (10-4)
FUTURE FUTURE
RES| DENTS CHI LDREN

SO L PATHWAYS



DI RECT CONTACT W TH SURFACE
SO L (DERVAL ABSORPTI ON)

I NCI DENTAL | NGESTI ON COF
SURFACE SO L

TOTAL R SK FOR SO L
PATHWAYS

I NHALATI ON OF VCOCS I N
QUTDOOR AMBI ENT Al R

TOTAL R SK FOR Al R PATHWAYS
TOTAL RI SK

NE = NOT EVALUATED

6 X (10-6)

7 X (10-7)

6 X (10-6)

NE
NE

2 X (10-1)

X (10-4)

X (10-5)

X (10-4)

X (10-5)
X (10-3)

X (10-4)



TABLE 4

SUMVARY OF NONCARCI NOGENI C RI SKS ( HAZARD | NDI CES) BY PATHWAY
FOR POTENTI AL RECEPTORS AT THE CHEM SALES QU1 SI TE

GROUNDWATER PATHWAYS
I NGESTI ON OF GROUNDWATER

I NHALATI ON CF VOCS DURI NG
SHOVWERI NG

DI RECT CONTACT W TH VOCS
DURI NG SHOWERI NG

TOTAL R SK FOR GROUNDWATER
PATHWAYS

GROUNDWATER PATHWAYS
I NGESTI ON OF GROUNDWATER

I NHALATI ON CF VOCS DURI NG
SHOVWERI NG

DI RECT CONTACT W TH VOCS
DURI NG SHOWERI NG

TOTAL R SK FOR GROUNDWATER
PATHWAYS

SO L PATHWAYS

DI RECT CONTACT W TH SURFACE
SO L (DERVAL ABSORPTI ON)

I NCI DENTAL | NGESTI ON COF
SURFACE SO L

TOTAL R SK FOR SO L
PATHWAYS

I NHALATI ON OF VCOCS I N
QUTDOOR AMBI ENT Al R

TOTAL R SK FOR Al R PATHWAYS

TOTAL HAZARD | NDEX

SO L PATHWAYS

DI RECT CONTACT W TH SURFACE

CURRENT
WORKERS

62

13

0. 006

75

FUTURE
RESI DENTS

84

26

.01

110

CURRENT

WORKERS

0. 0001

0. 003

0. 003

0. 007

0. 007

75

FUTURE
RESI DENTS

CURRENT
RESI DENTS

0.3

0.2

0. 00005

FUTURE
CH LDREN

NE

NE

NE

NE

CURRENT
RESI DENTS

FUTURE
CH LDREN



SO L (DERVAL ABSORPTI ON)

I NCI DENTAL | NGESTI ON COF
SURFACE SO L

TOTAL R SK FOR SO L
PATHWAYS

I NHALATI ON OF VCOCS I N
QUTDOOR AMBI ENT Al R

TOTAL R SK FOR Al R PATHWAYS
TOTAL HAZARD | NDEX

NE = NOT EVALUATED

0.3

. 003

0.3

NE

NE

110

.02

.01

.01



TABLE 5
GROUNDWATER REMEDI ATI ON LEVEL

CHEM CAL STANDARD( MT 1) COVVENT

DCA . 005 (10-6) R SK LEVEL,

DCE . 007 MCL (40 CFR 141)

TCA . 200 MCL (40 CFR 141)

PCE . 005 MCL, (56 FR NO. 20,
1/ 30/ 91)

TCE . 005 MCL (40 CFR 141)

1,2 DCE . 070 COLORADO BASI C STANDARD
FOR GROUNDWATER,
EFFECTI VE
SEPTEMBER 30, 1989

\VC . 002 MCL (40 CFR 141)

CARBON

TETRACHLCRI DE . 005 MCL (40 CFR 141)

METHYLENE

CHLORI DE .010 (10-6) RI SK LEVEL



